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1. INTRODUCTION

1.1 BACKGROUND

The Middle Waterway is located in Commencement Bay and is bounded by the Thea Foss
Waterway to the southwest and the St. Paul Waterway to the northeast (Figure 1). The
waterway is approximately 3,500 feet long and 300 feet wide. The top of the waterway bank
line shown on all figures is generally represented by the +15-foot mean lower low water
(MLLW).

This Round 1B Technical Memorandum (Tech Memo) was prepared as required by

Section I1.B. 1.c and Section II.B.2.f of the Statement of Work (SOW), Appendix I to the
Administrative Order on Consent (AOC) (United States Environmental Protection Agency
[EPA] Docket No. 10-97-0096/Comprehensive Environmental Response, Compensation, and
Liability Act [CERCLAY) for the Pre-Remedial Design and Remedial Design (PRD/RD)
Study of the Middle Waterway Problem Area of the Commencement Bay
Nearshore/Tideflats (CB/NT) Superfund Site. The Round 1B Tech Memo is a pre-design
document identified in the Revised Final Pre-Remedial Design and Remedial Design Work
Plan dated February 23, 1998 (Foster Wheeler Environmental Corporation [Foster Wheeler
Environmental] 1998a).

This Tech Memo is submitted on behalf of the Middle Waterway Action Committee
(MWAC), currently consisting of Foss Maritime Company (Foss Maritime), Marine
Industries Northwest, Inc. (MINI), and Pioneer Industries, Inc. (Pioneer).

1.2 PURPOSE AND SCOPE OF DOCUMENT

This Tech Memo has been designed to identify and provide a basis for additional data
collection needs, identify sample locations, numbers, and other details of Round 1B sampling
and analysis activities, and reference applicable sampling and analytical methods in the EPA-
approved Sampling and Analysis Plan (SAP), Quality Assurance Project Plan (QAPP), and
Health and Safety Plan (HSP) (SAP; Foster Wheeler Environmental, 1998b). This Tech
Memo includes a preliminary discussion of the results of Round 1A sampling,'including
bioassay results, sediment chemistry, and contaminant mobility tests. It also provides an
estimate of the volume of sediment which may require active remediation. In addition, it
identifies data gaps to be filled in order to accomplish the objectives of the AOC and SOW,
proposes Round 1B sampling details (number and location) to fill such gaps, and provides
additional information, where necessary, in an addendum SAP and QAPP. It is important to
note that a large number of samples have been collected and analyzed in the Middle
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Waterway, historically, recently by other parties (e.g., City of Tacoma and Simpson Tacoma
Kraft Corporation), and during Round 1A (Figure 2; Foster Wheeler Environmental 1998a).

SOW Objectives—Key Elements
 Spatial resolution of chemical contaminant distribution Key elements of the SOW objectives have

* Physical characterization of the waterway been considered during the development of

¢ Assessment of sediment toxicity with respect to potential
o Y P P the Tech Memo to ensure that the data
biological effects

e Assessment of the potential for natural recovery of required to meet these objectives are

sediments available. Consequently, the overall goals

o Assessment of habitat distribution and resource use . Coa . .
) . . of the sampling activities presented in this
* Assessment of sediment contaminant mobility

¢ Assessment of the potential for sediment recontamination Tech Memo are to: (1) fill data gaps from

o Characterization of capping materials and confined Round 1A sampling activities; (2) develop
di I site(s . . .
sposal sitels) . _ , sufficient information to support and

* Assessment of water quality impacts during dredging

o Evaluation of habitat mitigation requirements, if necessary complete a remedial deSlgn for the project

¢ Evaluation of the behavior of dredge material to support site; and (3) develop technical

detailed evaluation of confinement options . . .
red evalual P speaﬁcatnons, procurement requ1remems,

¢ Evaluation of current and planned property uses

and other documentation necessary to
prepare for implementing the remedial action. These overall objectives also include seeking
to achieve an expedited, practical, and cost-effective cleanup of the Middle Waterway that is
protective of human health and the environment. Additionally, the potential opportunity for
combined disposal with sediments from other CB/NT problem sediments will be pursued.

The evaluation and assessment of both Round 1A and Round 1B data to meet the SOW
objectives will be presented in the Pre-Design Data Evaluation Report (Data Evaluation
Report), the Evaluation of Remedial Options, and the Recommended Remediation Plan. To
assist in the preparation of these reports, this Tech Memo divides the waterway into three
areas: Area A (working waterway area), Area B (central tideflats), and Area C (head of the
waterway). These areas are shown on Figures 3, 14, 16, and 17.

1.3 ORGANIZATION OF THIS MEMORANDUM

The remainder of this Tech Memo is organized into the following sections:

Section 2. Round 1A Data Results

Section 3. Estimate of the Volume that May Require Active Remediation

Section 4. Data Evaluation, Identification of Data Gaps, and Proposed Round 1B Activities
Section 5. Assessment of the Potential for the Natural Recovery of Sediments

Section 6. Methods for Collecting Additional Data

Section 7. References

Tables and figures, which are numbered sequentially according to their appearance in the
text, are grouped after the text. Four appendices are also provided that include core logs
(Appendix A); bank sampling summary forms (Appendix B); specific response to EPA
comments (Appendix C); and SAP/QAPP Addendum (Appendix D).
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2. ROUND 1A DATA RESULTS

Round 1A field sampling for the Middle Waterway project was conducted in May and June
of 1998, in accordance with the EPA-approved SAP (Foster Wheeler Environmental 1998b).
The Revised Final Round 1A Data Report (Foster Wheeler Environmental and Anchor
Environmental 1999) was submitted to EPA on August 23, 1999. The Round 1A Data
Report presents the results of the Round 1A activities, including:

* Description of field activities

e Deviations from the approved Work Plan, SAP, QAPP, or HSP

e Tabulated chemical, physical, and biological data with comparison to regulatory criteria
- o Sample identification matrix

o Sample location and sample identification information

¢ Data validation reports

¢ Field logs

e Chain of custody forms

o Electronic data, submitted in accordance with EPA instructions for formatting digital
data (EPA 1993a)

The Revised Final Round 1A Data Report (Foster Wheeler Environmental and Anchor
Environmental 1999) should be consulted for a full presentation of Round 1A data. To
support the data evaluation and rationale for Round 1B activities, the following tables and
figures, reproduced from the Revised Final Data Report, include:

e Figure 3 - Round 1A and Selected Historical Sample Locations

e Figure 4 - Round 1A Surface Samples and Exceedence Factors

¢ Figure 5 - Round 1A Subsurface Samples and Exceedence Factors
e Figure 6 - Round 1A Bank Samples and Exceedence Factors

e Figures 7 through 13 - Geologic Cross Sections

s Table 1 - SQO and Target Analyte List

e Table 2 - Round 1A Surface Sediment Exceedences

e Table 3 - Round 1A Subsurface Sediment Exceedences

¢ Table 4 - Round 1A Bank Sediment Exceedences

e Table 5 - Tributyltin Results
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e Table 6 - Conventional and Physical Test Results
e Table 7 - Sediment Standards Biological Criteria

e Table 8 - Comparison of Bioassay/Benthic Results and Sediment Biological Effects
Interpretive Criteria

Final Round 1B Technical Memorandum ' 2-2 Middle Waterway Problem Area

August 23, 1999
G:\WP\1699\12578.00C



3. ESTIMATE OF THE VOLUME THAT MAY REQUIRE ACTIVE
REMEDIATION | |

This section presents an estimate of sediments that may require active remediation. The
objective of providing this estimate is based on the preliminary remediation concept
presented in Figure 14, and to facilitate combined disposal with other CB/NT sediments.
This preliminary remediation concept and estimate of dredge volumes is based on selected
historical and Round 1A data and does not predetermine what active remediation will be
selected by EPA. After MWAC has collected and evaluated Round 1A and Round 1B data
together (Data Evaluation Report), evaluated appropriate remedial options (Evaluation of
Remedial Options Report), and recommended to EPA a remediation plan (Recommended
Remediation Plan), a more definitive dredge volume requiring disposal will be available.
Specifically, the Data Evaluation Report will provide, based on Round 1A and Round 1B
data, an estimate of the volume and area of sediments that will require active remediation and
the areas of sediments which may naturally recover or do not require further action. All
remedial options evaluated will address the following:

¢ Proposed natural recovery areas,

e Areas proposed for active sediment remediation,

e Proposed disposal sites,

e General plans for dredging,

o General plans for monitoring during and after remediation, and

* An estimated schedule of performance for all activities proposed.

Estimated volumes assume active remediation will include dredging for specific areas of the
Waterway. These estimated dredge volumes account for sideslope (bank) sediments,
overdredge depths, and other key issues that can affect volumes removed; nonetheless, this
range of volumes should be considered preliminary pending a full evaluation of Round 1A
and Round 1B results. The range of sediments that may require removal is estimated at this
time to be between 60,000 cubic yards and 85,000 cubic yards, with 75,000 cubic yards being
the most likely volume (in situ volume). -
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4. DATA EVALUATION, IDENTIFICATION OF DATA GAPS, AND
PROPOSED ROUND 1B ACTIVITIES

This section evaluates Round 1A data (with consideration of historical data where
appropriate) necessary to identify data gaps that would be filled through proposed Round 1B
activities. Historical data are discussed in the EPA-approved Work Pian (Foster Wheeler
Environmental 1998a). Historical data were used to identify Round 1A sample stations
although it was recognized that much of this data was likely not representative of current
conditions. Consequently, only the more recent data (generally less than 5 years) were
considered during the evaluation of Round 1A data, identification of data gaps, and design of
Round 1B activities. Round 1A data are the primary basis for the rationale behind the
proposed Round 1B activities.

Key elements of the SOW objectives have been considered as part of this evaluation to
ensure that the data required to meet these objectives are available for preparation of the Pre-
Design Data Evaluation Report, the Evaluation of Remedial Options, and the Recommended
Remediation Plan. To ensure that the applicable SOW objectives will be met by the
combination of existing data and proposed Round 1B sampling, a checklist of the key
elements of the SOW is provided with the systematic area-by-area evaluation of the Middle
Waterway. The geotechnical engineering evaluation is provided in Section 4.12.

To assist in the interpretation of Round 1A results, Figure 15 shows the distribution of SQO
exceedences for mercury, LPAHs, HPAHs, and biological testing results for surface (0 to 10
cm) and waterway bank composite samples. Figure 16 and Table 9 present the proposed
Round 1B sample station locations and proposed analyses.

4.1 AREA NEAR MW025 AND BANK SEGMENTS B-12, B-13, AND B-14
(AREA A)

As discussed in the EPA-approved Work Plan (Foster Wheeler Environmental 1998a),
voluntary source control actions for arsenic, copper, and zinc were performed within
waterway bank segment B-13 in 1994. Consistent with this source control action, Round 1A
chemical results indicate that bank segment composite (B-13) SQO exceedences are limited
to mercury and copper (EF 3.9 and 2.8, respectively). Adjacent bank segments (B-14 and '
B-12) SQO exceedences are limited to mercury (EF 1.3 and 2.2, respectively). Adjacent
surface sediment sample location MWO025 has one SQO exceedence (mercury, EF 10).
Biological testing performed at this location indicates that there is a minor adverse effect
associated with this mercury SQO exceedence. The MWO025 0.4 to 5.0-foot interval (below
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mudline) also only had a mercury SQO exceedence (EF 2.0). No other chemicals exceeded
their SQOs at MWO025.

Other nearby Round 1A sample locations that will assist in the spatial resolution of chemical
contaminant distribution and the assessment of the potential for recontamination include
Round 1A sample stations MW023, MW020, MW022, MW026, and MW028. None of these
nearby sample locations, except MW022, had SQO exceedences of mercury or copper.
MWO022 had SQO exceedences of mercury (EF 3.7) and copper (EF 1.6); however, biological
testing confirmed no adverse effects associated with these chemical concentrations. MW026
had arsenic and zinc concentrations at or close to the SQO (EF 1.2 and 1.0) in the surface
sediments though no SQO exceedences of any chemicals were found at depth. Similarly,
MWO028 had fluorene at the SQO (EF 1.0) and no subsurface SQO exceedences. No recent
and applicable historical data (historical data are discussed in the Work Plan) are available in
this area to assist in the spatial resolution of chemical contaminant distribution and the
assessment of the potential for recontamination.

Based on this evaluation, the following data gaps have been identified:
1. The potential for copper and mercury in bank segment B-13 to recontaminate
waterway sediments or adjacent bank sediments;
2. The linear extent of copper and mercury SQO exceedences within bank segment
B-12 and B-14; and
3. The horizontal and vertical spatial resolution of mercury in the vicinity of MWO025.

SOW Objectives—Key Elements Proposed Round 1B sampling activities

B Spatial resolution of chemica! contaminant distribution necessary to fill these data gaps in this

B  Physical characterization of the waterway - area include:

B Assessment of sediment toxicity with respect 1o potential
biological effects . . -

{3  Assessment of the potential for natural recovery of » Four discrete bank sediment samples
sediments within bank segments B-12, B-13, and
Assessment of habitat distribution and resource use .

X . . " B-14 (Figure 16). Three of these

[ Assessment of sediment contaminant mobility

B  Assessment of the potential for sediment recontamination stations (MW 101, MW 102, and

[0 Characterization of capping materials and confined MW 103) are located adj acent to
disposal site(s) .

[J  Assessment of water quality impacts during dredging 025 at the toe of the nprap to

[0 Evaluation of habitat mitigation requirements, if necessary assess data gaps 1 and 2. The sample

[J Evaluation of the behavior of dredge material 10 support located on the margin between B-14
detailed evaluation of confinement options . .

[0 Evaluation of current and planned property uses and B-13 (MW 104) 1S deggned to

address data gaps 1 and 2. MW101,
MW102, and MW 103 will be analyzed for copper, mercury, grain size, and percent
moisture. MW 104 will be analyzed for metals, grain size, and percent moisture. No
discrete bank samples will be archived.
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¢

¢ Four co-located surface samples and subsurface cores (MW 105, MW 106, MW 107, and
MW 108) will be collected around MW025 (Figure 16). These sample locations were
chosen to address data gaps 1 and 3. Each core will be advanced to a maximum depth of
8 feet below mudline. The maximum depth is defined as 8 feet because no SQO
exceedences have been observed below 5 feet in this area. All four surface sediment
samples will be submitted for the analysis of mercury, copper, grain size, and percent
moisture because these chemicals are the only concern in adjacent bank and surface
sediment samples. The upper interval of each of the four cores will be submitted for
mercury, copper, grain size, and percent moisture analysis. All other intervals collected
will be archived for the possible future analysis of mercury, copper, grain size, and
percent moisture. Subsurface sediment analyses will be limited to these parameters
because no other chemicals have been detected above their SQOs in this or other adjacent
cores. Archived samples will be submitted for the analysis of mercury (or copper), grain
size, and percent moisture if the overlying interval exceeds the SQO.

e Two additional surface sediment samples (MW 109 and MW 110) will be collected
beyond the co-located surface and subsurface sample locations discussed above
(Figure 16). MW 109 will be analyzed for metals, grain size, and percent moisture.
MW 110 will be archived and will only be submitted for the analysis of mercury
(or copper), grain size, and percent moisture if the extent of surface mercury or copper
SQO exceedences is not defined adequately to fill data gap 1.

No additional information for this area is included in the addendum SAP and QAPP.

4.2 AREA NEAR MARINE RAILWAY (AREA A)

The marine railway area includes the area near MW031 and bank segments B-10a, B-10b,
B-1la, and B-11b. Round 1A results indicate multiple SQO analytes with concentrations
greater than their SQOs in the vicinity of the marine railways. Specifically, bank segments
have the following SQO exceedences. Bank Segment B-11b has mercury concentrations
close to the SQO (EF 1.1); B-11a has mercury and N-nitrosodiphenylamine SQO
exceedences of 7.1 and 1.3, respectively; B-10a has SQO exceedences of metals (arsenic,
copper, lead, mercury, and zinc), PAHs, and benzoic acid (EF 1.1); and B-10b has SQO
exceedences of metals (arsenic, copper, lead, mercury, silver, and zinc), PAHs and
pentachlorophenol (EF 1.9). Surface sediments at MW029 and MW035 have one SQO
exceedence each of mercury (EF 2.0 and 1.9, respectively). MWO035 also has an isolated
exceedence in the second interval (1.5 to 8.0 feet below mudline) of diethylphthalate; it was
not detected in either the surface sample or top interval at this location. The surface
sediments at MWO032 have SQO exceedences of metals (arsenic, copper, mercury, and zinc)
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and benzoic acid (EF 2.0). ' The surface sediment at MW031 has exceedences of mercury
(EF 1.6), PAHs, and 4,4-DDE (EF 3.4). The subsurface sediments at MWO031 have similar
chemical exceedences as the surface sediments to 4 feet below the mudline and has 2,4-
dimethylphenol at the SQO (EF 1.2) in the 4.0 to 5.6 feet below mudline interval.

Other nearby Round 1A sample locations that will assist in the spatial resolution of chemical
contaminant distribution include Round 1A sample stations MW028, MW030, and MW034.
MWO034 has SQO exceedences of mercury and phenol (EF 1.3 and 1.5, respectively);
however, there are no SQO exceedences in the subsurface sediments at this location. |
Similarly, MWO028 has fluorene at the SQO (1.0) and no subsurface SQO exceedences.
MWO030 has a single SQO exceedence in the surface sediments (mercury, EF 3.4) but has
more significant subsurface exceedences (greater EFs) than were observed at the marine
railways. Furthermore, the depths of exceedences at MW027 and MWO030 are greater than
the depths of exceedences at MW026 and MWO029, which implies that current depositions of
sediments with SQO exceedences are not contiguous across the waterway. Sixteen sample
locations had pore water collected for TBT analysis. No filtered samples were detected at
0.05 pg/L.. The highest detected unfiltered sample was from MWO032 (0.40 pg/L). No pore
water samples were identified with concentrations of TBT that equal or exceed 0.7 pg/L TBT
(ion). No recent and applicable historical data are available in this area to assist in the spatial
resolution of chemical contaminant distribution and the assessment of the potential for

recontamination.

In 1996, to support the geotechnical evaluations associated with the construction of a new
warehouse, MINI advanced two dutch cone penetrometers on the upland portion of their
facility, just south of the marine railway area. The records from these geotechnical probes
define the local geotechnical conditions and provide sufficient information to support an
evaluation and recommendation of an appropriate remedy. This information is provided in

Appendix A.

Based on this evaluation, the following data gaps have been identified:

1. The potential for metals in bank segment B-10a and B-11a to recontaminate
waterway sediments;

2. The linear extent of metals, PAH, and pesticide SQO exceedences within bank
segment B-10b;

3. The horizontal and vertical spatial resolution of metals and semivolatile organic
compounds (SVOCs) in the vicinity of the drydock; and

4. The physical layout of the construction of the marine railways.
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Proposed Round 1B sampling activities necessary to fill these data gaps in this area include:

Two co-located surface samples and subsurface cores will be collected around MW031
(Figure 16). These sample locations were chosen to address data gaps 1 and 3. One core
will be located between MW031 and MW028 (MW 111) to provide information
regarding the vertical and horizontal extent of metals, PAH, and other contaminant
exceedences north of MW031. The surface sample located at this location will provide
information regarding the potential for recontamination from the bank segment B-11.
Another co-located surface sample and core (MW 112) will be located under the north
end of the drydock (which will be temporarily relocated to facilitate sampling). This
core will provide information regarding the vertical and horizontal extent of exceedences
toward the center of the waterway. Each of the cores will be advanced to a maximum
depth of 10 feet below mudline. The maximum depth is defined as 10 feet because no
SQO exceedences have been observed below 8 feet in this area. All surface sediment

~ samnples and the upper interval of each of the cores will be submitted for analysis of all

the SQO constituents except the volatile organic compounds (VOCs). VOCs were not
detected during Round 1A in any sample in the Middle Waterway. All other intervals
collected will be archived for the possible future analysis of SQO analytes (except
VOCs). Archived samples will only be analyzed for the chemical groups that exceeded
the SQO in the overlying interval.

SOW Objectives— Key Elements e Two additional subsurface cores

Spatial resolution of chemical contaminant distribution will be collected in the area of the

drydock. One will be located
under the south end of the drydock
(MW 113) and one will be located
between the drydock and MW034
(MW114) (Figure 16). These
cores will provide information

Physical characterization of the waterway

Assessment of sediment toxicity with respect to potential
biological effects

Assessment of the potential for natural recovery of
sediments

Assessment of habitat distribution and resource use
Assessment of sediment contaminant mobility
Assessment of the potential for sediment recontamination
Characterization of capping materials and confined regarding the vertical and
disposal site(s)

Assessment of water quality impacts during dredging horizontal extent of the

0 000 OXNOXK 0 RRX

Evaluation of habitat mitigation requirements, if necessary
Evaluation of the behavior of dredge material to support
detailed evaluation of confinement options

Evaluation of current and planned property uses

exceedences near the center of the
waterway in this area and will be
used to fill data gap 3. The cores
will be advanced to a maximum

depth of 10 feet below the mudline. The maximum depth is defined as 10 feet because
no SQO exceedences have been observed below 8 feet in this area. No surface sample

will be collected because these areas are anticipated to be included in an active

remediation area (Figure 14). The top interval of each core will be submitted for analysis
of all the SQO constituents except VOCs. VOCs were not detected in any Round 1A
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samples. All other intervals collected will be archived for the possible future analysis of
SQO analytes (except VOCs). Archived samples will only be analyzed for the chemical
groups that exceeded the SQO in the overlying interval.

e One co-located surface sample and subsurface core (MW 137) will be collected between
MWO035 and MWO037 to address data gap 3. The surface sample and top interval of this
core will be submitted for analysis of all the SQO constituents except VOCs. All other
intervals collected will be archived for the possible future analysis of SQO analytes
(except VOCs). Archived samples will only be analyzed for the chemical groups that
exceeded the SQO in the overlying interval.

e Two surface sediment samples (MW115 and MW 117 will be collected under the pier
along bank segment B-10b to determine the lineal extent of metal, PAH, and pesticide
exceedences in this area (data gap 2). These samples will be analyzed for the SQO
analytes (except VOCs). '

e Two subsurface cores will be collected in the shipway to determine the vertical extent of
contamination in this area. One core will be located on the east side of the shipway
adjacent to the pier (MW116) and one will be located on the west side of the shipway
near the wooden bulkhead (MW 155) to address data gaps 2 and 3. These cores will be
advanced to a depth of approximately 10 feet. The upper intervals will be analyzed for
the SQO analytes (except VOCs). The remaining intervals will be archived for possible
future analysis of SQO analytes (except VOCs). Archived samples will only be analyzed
for the chemical groups that exceeded the SQO in the overlying interval.

* A physical survey of the marine railway, necessary to support the design of a remedy, is
also proposed for Round 1B. No chemical testing is anticipated for this area. A test pit
will be dug within the marine railway with a small excavator (Bobcat or similar) to a
depth of approximately 3 feet to allow inspection of the foundation of the concrete block
wall and to allow visual confirmation of the anticipated configuration of the marine
railway structure. The depth of penetration of the concrete block wall and foundation
characteristics will be examined and documented to provide information regarding the
stability of the wall. The anticipated conﬁguration of the marine railway is shown in
Appendix D. The size and layout of the piles, pile caps, stringers, and ties will be
confirmed and the lateral spacing of the pile caps will be determined. Probes (e.g., steel
rods or PVC poles) will be used to probe other portions of the marine railway to confirm
similar construction dimensions of the structure. The probes will be advanced on 3
transects spaced approximately 6 feet apart and with approximately 6-inch spacing on
each transect and a penetration of approximately 2 feet. Information gathered during the
probing (e.g., relative resistance, contact with timber, etc.) will be recorded.
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Additional information for this area is provided in the SAP and QAPP Addendum
(Appendix D). :

4.3 AREA NEAR MWO055 AND BANK SEGMENT B-10C (AREA A)

As discussed in the EPA-approved Work Plan (Foster Wheeler Environmental 1998a), three
historic outfalls and one seep were identified within bank segment B-10c. Outfalls, seeps,
and permitted discharges to the Middle Waterway have been clearly identified and discussed
in the EPA-approved Work Plan (Foster Wheeler Environmental 1998a). These existing data
were evaluated against conservative source screening levels (see Table 5 of the Work Plan).
This evaluation indicated that although water quality criteria are exceeded, these potential
significant sources do not exceed sediment protection levels. Consequently, Round 1B
activities focus on an evaluation of bank sediment chemistry as the major indicator of the
potential for recontamination. In 1996, MINI constructed a stormwater collection, treatment,
and on-site infiltration system effectively controlling these historic potential sources. The
stormwater management system is operated in compliance with National Pollutant Discharge
Elimination System (NPDES) Permit No. WA-004044-4. In addition, to support the
construction of the new warehouse, MINI advanced geotechnical borings on the upland
portion of the site in 1996, adjacent to bank segment B-10c. This information is provided in
Appendix A.

Round 1A chemical results indicate that bank segment composite (B-10c¢) has SQO
exceedences of arsenic, copper, lead, mercury, and zinc (EF 2.3, 4.3, 4.0, 49.5, and 2.8,
respectively) and also has concentrations of PAHs, phenols, pesticides, and PCBs at or near
the SQO (maximum EF 1.4). Adjacent bank segment B-10b has similar exceedences of
metals and PAHs. Bank segment B-9 had SQO exceedences limited to mercury and PAHs
(Figure 6). Adjacent surface sediment sample location MWO0S55 is limited to SQO
exceedences of mercury (EF 4.9) and copper (EF 1.0). No other chemicals exceeded their
SQOs at MWO055. The only other Round 1A sample locations that could assist in the spatial
resolution of chemical contaminant distribution and the assessment of the potential for
recontamination include Round 1A sample station MW040 where both surface and
subsurface samples were collected. This station is located on a sandy shoal outside the scow
shed. No SQO exceedences were found in the surface sample and biological testing
confirmed no adverse effects. In the top subsurface interval, a mercury SQO exceedence was
observed (EF 2.0). No other chemicals exceeded their SQOs in this or deeper intervals.

No other recent and applicable historical data (historical data are discussed in the Work Plan)
are available in this area to assist in the spatial resolution of chemical contaminant
distribution and the assessment of the potential for recontamination.
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Based on this evaluation, the following data gaps have been identified:

1. Determination of the linear extent of mercury exceedences within bank segment B-
10c to support a source removal activity; _

2. The potential for SQO metals, PAHs, pesticides, and PCBs in bank segments B-9 and
B-10c to recontaminate waterway sediments or adjacent bank segments;

3. The horizontal and vertical spatial resolution of metals, PAHs, pesticides, and PCBs
in the vicinity of the scow shed.

SOW Objectives—Key Elements

0 000 DROK 0 XRX

Proposed Round 1B sampling activities

Spatial resolution of chemical contaminant distribution necessary to fill these data gaps in this
Physical characterization of the waterway . area include:
Assessment of sediment toxicity with respect to potential
biological effects * Eight discrete bank sediment
Assessment of the potential for natural r f e
sessm © potentialTor na eeovery 0 samples within bank segments

sediments
Assessment of habitat distribution and resource use B-10c and B-9 will be collected
Assessment of sediment contaminant mobility (Figure 16). These eight stations
Assessment of the potential for sediment recontamination .

o . . are located adjacent to the scow
Characterization of capping materials and confined
disposal site(s) shed, MWO0S5S5, bank segment B-9,
Assessment of water quality impacts during dredging and the southern portion of B-10c

Evaluation of habitat mitigation requirements, if necessary

(MW 123 through MW 125) to assess
data gaps 1 and 2 (MW 118 through
MW 125). These eight samples will

Evaluation of the behavior of dredge material to support
detailed evaluation of confinement options
Evaluation of current and planned property uses

be analyzed for SQO metals’ grain
size and percent moisture. Sediment for analyses of PAHs and pesticide/PCBs will also
be collected at each location and archived. Analyses for SQO metals at these locations
will allow an assessment of data gap 2. If the discrete samples show SQO exceedences
for metals, then no additional analyses of PAHs or pesticide/PCBs will be conducted, as

_these sediments will likely require active remediation. If a trend is observed or if

samples without SQO metal exceedences are found, then PAH, pesticide, and PCB
analyses will be conducted to determine if PAHs, pesticides, or PCBs are located beyond
the limits of metals SQO exceedences or if they are co-located with the metals.

Two co-located surface samples and subsurface cores (MW 126 and MW 127) will be
collected within the scow shed (Figure 16). In addition, one surface sample will also be
collected near the entrance to the scow shed (MW128). These sample locations are
positioned to address data gaps 1, 2, and 3. The cores will be advanced to a maximum
depth of 8 feet below mudline. The maximum depth is defined as 8 feet because this area
was likely created by dredging and it is anticipated that native material will be
encountered at a relatively shallow depth below mudline. In addition, results from the
closest Round 1A core location (MW040) shows that SQO exceedences are limited to
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mercury in the top interval and no SQO exceedences are observed below 3.5 feet in this
area. All three surface sediment samples and the upper intervals from the cores will be
submitted for the analysis of PAHs, SQO metals, grain size, and percent moisture
because these chemicals are the most elevated in adjacent bank and surface sediment
samples. Pesticides and PCBs will also be analyzed in the surface sample at MW 127.
All other intervals collected will be archived for the potential future analysis of metals,
PAHs, grain size, and percent moisture. The archived samples will only be analyzed for
the chemical groups that exceeded the SQO in the overlying interval.

e One co-located surface sample and subsurface core (MW 153) will be collected at the
southern end of bank segment 10c and north of the abandoned barges. The surface
samples will be submitted for metals, SVOCs, PCBs, pesticides, grain size, and percent
moisture. The core intervals will be archived for possible future analysis of metals,
SVOCs, PCBs, pesticides, and percent moisture. The samples will only be analyzed if
the biological tests performed at this location (Section 4.10) have an SQO failure (minor
adverse effects).

No addendum to the SAP or QAPP is necessary for this area. As discussed above, recent
geotechnical data adjacent to bank segment B-10c are available (see Appendix A).
Site-specific geotechnical data requirements are discussed in Section 4.12.

4.4 AREA NEAR BANK SEGMENT B-9 (AREA B)

As discussed in the EPA-approved Work Plan (Foster Wheeler Environmental 1998a), two
historic outfalls and one seep were identified within bank segment B-9. Outfalls, seeps, and
permitted discharges to the Middle Waterway have been clearly identified and discussed in
the EPA-approved Work Plan (Foster Wheeler Environmental 1998a). These existing data
were evaluated against conservative source screening levels (see Table 5 of the Work Plan).
This evaluation indicated that although water quality criteria are exceeded, these potential
significant sources do not exceed sediment protection levels. Consequently, Round 1B
activities focus on an evaluation of bank sediment chemistry as the major indicator of the
potential for recontamination. The only available data (from the seep) indicated potential
exceedences of copper and zinc. This seep was identified as a potentially significant source
in the Work Plan. In addition, two historical sediment samples (MWCTB and MWCTO)
located in the vicinity of the two outfalls had concentrations of mercury, zinc, and several
PAHs exceeding SQOs. Historical sediment data (historical data are discussed in the Work
Plan) are available from HC-S5 in this area to assist in the spatial resolution of chemical
contaminant distributions and the assessment of the potential for recontamination. SQO
exceedences were found for mercury and two PAHs (pyrene and phenanthrene) in the upper
interval. This station is also located in the vicinity of the two outfalls. One historical core
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(HC-6) was located offshore of the abandoned barges. The 0- to 1-foot interval had a
mercury SQO exceedence of 1.2. Both the 1- to 2-foot and 2- to 3-foot intervals did not
exhibit SQO exceedences. No recent or historical waterway bank samples are available for
this area. Round 1A chemical results indicate that the bank segment composite (B-9) has
SQO exceedences limited to mercury (EF 3.4) and eight PAHs (EFs range 1.1 to 3.1). No
other metals found in the historical samples (i.e., copper and zinc) were found to exceed the
SQOs. Discrete sample B-9 SP was collected farther into the waterway sediments than bank
segment B-9 and adjacent to a half-buried drum at the south end of the abandoned barges.
Concentrations of mercury (EF 2.7) and five PAHs exceeded the SQO (EFs range 1.1 to 1.7)
and lower than those found in B-9. Sample B-9 SP also has copper and zinc concentrations at
or close to the SQO (EF 1.0 and 1.1, respectively). Adjacent bank segment B-10c had similar
exceedences of metals and PAHs. Bank segment B-8 did not have SQO exceedences of
metals or PAHs.

The only other Round 1A sample locations that could assist in the spatial resolution of
chemical contaminant distribution and the assessment of the potential for recontamination
include Round 1A sample locations MW044 and MWO047 where surface samples were
collected. These surface sediment sample locations are limited to SQO exceedences of
mercury (EF 4.4 and 2.9, respectively). Except for 4-methylphenol (found at the SQO at
MW047) no other chemicals exceeded

SOW Objectives—Key Elements their SQOs at these locations.
{1  spatial resolution of chemical contaminant distribution
B Physical characterization of the waterway Based on this evaluation, the following
X Assessment of sediment toxicity with respect to potential . .
o data gap has been identified:

biological effects
[}  Assessment of the potential for natural recovery of 1. The potential for mercury and

sediments PAHs in bank segment B-9 to
E Assessment of habitat distribution and resource use t inat t
[J  Assessment of sediment contaminant mobility recontaminate waterway
B Assessment of the potential for sediment recontamination sediments.
[0 Characterization of capping materials and confined . .

disposal site(s) Proposed Round 1B sampling activities
[OJ Assessment of water quality impacts during dredging necessary 1o fill this data gap in this
O Evaluat'lon of habitat nu igation requirements, if necessary area include:
(0 Evaluation of the behavior of dredge material to support

detailed evaluation of confinement options e Three discrete bank soil samples
O Evaluation of current and planned property uses .

panneT propeTy (MW 129 through MW 131) will be

collected within bank segment B-9
(Figure 16). These samples will be collected from the mid- to upper-bank soils to assess
if the chemicals are located within the bank soils and to determine if the soils may be
acting as an ongoing source with the potential to recontaminate the waterway sediments.
No samples will be archived. Each of these samples will be analyzed for mercury, PAHs,
grain size, and percent moisture. Because no correlation of SQO exceedences is noted
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between chemicals in bank segment B-9 and adjacent surface sediments (MWO044 and
MW047) (other than mercury), low concentrations of other SQO analytes, and key
elements of the SOW objectives are addressed by these analyses, expanding the chemical
list to include other analytical groups is not warranted.

No addendum to the SAP or QAPP is necessary for this area.

4.5 AREA NEAR MW050 AND MWO051 (AREA C)

Round 1A chemical results indicate that surface sediment sample MWO051 has SQO
exceedences of PAHs, phthalates, phenols, mercury, and miscellaneous extractable
compounds with EFs up to 9.2. The adjacent bank segment (B-8) has an SQO exceedence of
only benzyl alcohol (EF 1.4). A discrete supplemental sample collected from a pile of
roofing material/debris (MWOQO08 SP) has SQO exceedences of PCBs and pesticides (EFs less
than 2.5). The closest surface sediment locations to MW051 with samples collected recently
(1997 and 1998) are MW049, MW052, TF-20 and TF-21. MWO049 and TF20 do not have
any SQO exceedences. MWO052 has an SQO exceedence of only n-nitrosodiphenylamine at
an EF less than the exceedence at MWO051 (3.0 versus 6.8); however, biological testing
‘confirmed no adverse effects associated with these chemical concentrations. TF-21 has SQO
exceedences of mercury (EF 1.4) and bis(2-ethylhexyl)phthalate (EF 1.2). The closest
subsurface sediment sample location sampled in 1998 is MWO050 (0 to 2 feet below mudline),
which also has SQO exceedences of PAHs, dibenzofuran, and 2,4-methylphenol but not other
phenols, mercury, or other miscellaneous extractables found at MWO051 (i.e., the chemicals
with SQO exceedences at MWO0S50 are a subset of the chemicals at MWO0S51 and are generally
at lower concentrations).

As discussed in the EPA-approved Work Plan (Foster Wheeler Environmental 1998a),
historical stations located in this area include MW-1, F, HC-3, MW772, MW774, MWT775,
IT-1,IT-2, and IT-3. MW-1 had SQO exceedences of PAHs and mercury in the two 1-foot
intervals collected from this core. Sample station F was sampled in 1993, 1996, and 1998.
Only the 1998 data were considered because they are the most recent. There were no SQO
exceedences reported at F. HC-3 was collected in 1992. Pyrene was detected at the SQQO in
the O to 1-foot interval (EF 1.1) and in the 1 to 2-foot interval (EF 1.1). Six sample locations
(MW772, MW774, MW775, IT-1, IT-2, and IT-3) were located just offshore of the former
Coast Craft property. MW772 collected had SQO exceedences of PAHs, pentachlorophenol,
and dibenzofuran. MW774 had SQO exceedences of PAHs and phenol. MW775 had SQO
exceedences of PAHs, pentachlorophenol. The three IT samples were only analyzed for
pentachlorophenol. It was detected in IT-2 and IT-3 at concentrations below the SQO, and
was not detected in the sample from IT-1. '

Final Round 1B Technical Memorandum 4-11 Middle Waterway Problem Area

August 23, 1999
G\WP\1699\12578.00C



Outfalls, seep, and permitted discharges to the Middle Waterway have been clearly identified (‘\
and discussed in the EPA-approved Work Plan (Foster Wheeler Environmental 1998a). This
existing data was evaluated against conservative source screening levels (see Table 5 of the
Work Plan) and this evaluation indicated that although water quality criteria are exceeded,
these potential significant sources do not exceed sediment protection levels. Consequently,
Round 1B activities focus on an evaluation of bank sediment chemistry as the major indicator
of the potential for recontamination. In this area, no seep or outfall data are available.
However, information regarding the potential of outfalls to recontaminate may be obtained.
from the existing data that has been collected. Outfall 775 may be represented by the data
from MWO049. Outfalls 720, 772 and 773 may be represented by the data from MWOS51.
Outfall 774 may be represented by the data from both MW049 and MWO051.

Based on this evaluation, the following data gaps have been identified:

1. The horizontal and vertical spatial resolution of PAHs, phthalates, phenols, mercury, and
miscellaneous extractable compounds in the vicinity of MW051 and MW050;

2. The horizontal and vertical spatial resolution of PCBs and pesticides in the vicinity of
MWO008 SP; and

3. The potential for PCBs or pesticides in the material from supplemental sample MWO008 m
SP to recontaminate waterway sediments or adjacent bank sediments.

Proposed Round 1B sampling activities necessary to fill these data gaps in this area include:

e  One surface sediment sample (MW 132) will be located oft-shore of MW0O08 SP to
address data gaps 1, 2, and 3. This station will delineate the chemical exceedences
between MW049 (no SQO exceedences) and MWO051 and will provide further
delineation of PCB/pesticide contamination that may be associated with MWO008 SP. It
will be analyzed for SVOCs, PCB/pesticides, mercury, grain size, and percent moisture
because these tests will cover all the chemicals that had SQO exceedences.

e Two discrete bank samples (MW 133 and MW 134) will be collected near MWOO8SP and
analyzed for PCB/pesticide, grain size, and percent moisture. One will be located north
of MW008 SP and one south of MWO0OS8 SP to address data gap 3.

e Sufficient sediment for possible future dioxin analysis will be collected at stations
MW132, MW 135, and MW 140 and archived, assuming that MWAC and EPA agree on
the conditions that will trigger future dioxin analysis (with the agreed upon conditions set
forth in EPA’s approval of this Tech Memo).
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e Five co-located surface sediment

SOW Objectives - Key Elements and subsurface cores (MW 135,
[BQ Spatial resolution of chemical contaminant distribution MW136, MW 138, MW 139, and
[J Physical characterization of the waterway 3 i
DA  Assessment of sediment toxicity with respect to potential Mwi4 1) will be located in the
biological effects vicinity of between MW050 and
(] Assessment of the potential for natural recovery of MWO51 to assess data gap 1
sediments i
X Assessment of habitat distribution and resource use (Flgure 16)' These surface
[0 Assessment of sediment contaminant mobility samples will be analyzed for
i i t inati . .
X Assessme.nl o-f the potem'nal for sec?lmen recontamination SVOCS, mercury, grain size, an d
[J Characterization of capping materials and confined ) .
disposal site(s) percent moisture. The surface
[ Assessment of water quality impacts during dredging sample from the core located
[0 Evaluation of habitat mitigation requirements, if necessary
P (and the to
[ Evaluation of the behavior of dredge material to support closest to MWOO8 SP ( P
detailed evaluation of confinement options interval from this core) (MW 135)
[ Evaluation of the behavior of dredge material to support will also be analyzed for
detailed evaluation of confinement options

PCB/pesticide analysis. The other
intervals from MW 135 will be
archived for possible future analysis of SVOC, PCB/pesticide, mercury, grain size, and
percent moisture analysis. Each core will be advanced to a maximum depth of 8 feet
below mudline. The maximum depth is defined as 8 feet because the vertical extent of
contamination has not been defined in this area and it is not expected that contamination
on this native mudflat would extend to depths greater than this. In addition, in the event
that contamination extends greater than 8 feet, any likely removal action in this area will
include a replacement component and therefore it is not necessary to define the absolute
vertical extent. The upper interval of each of the four remaining cores will be submitted
for SVOCs, mercury, grain size, and percent moisture analysis. All other intervals
collected will be archived for possible future analysis of SVOCs, mercury, grain size, and
percent moisture. Subsurface sediment analyses will be limited to SVOCs, mercury,
grain size, and percent moisture because no other chemicals have been detected above
their SQOs in this or other adjacent cores. All archived samples will only be submitted
for analysis if the overlying interval exceeds the SQO and will only be analyzed for the
chemical group that exceeded the SQO, grain size, and percent moisture.

If EPA and MWAC agree on the conditions for dioxin analysis and those conditions are
triggered, a SAP amendment incorporating the analytical methods and QA/QC procedures

included into the EPA-approved Olympic View Resource Area SAP and QAPP will be
submitted to EPA.
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4.6 AREA NEAR NATURAL RESOURCES RESTORATION SITE (AREA C)

The City of Tacoma collected samples in this area from the upland and banks down to the
tideflats at elevation 0 MLLW in 1997 (City of Tacoma 1997). The only samples collected
during Round 1A in this area were from sample locations MW053 and MWO054. The surface
sediment sample collected from TF-20 had no SQO exceedences. The subsurface sediment
core (0 to 2 feet below mudline) collected from MWQ33 also did not have any SQO
exceedences. The surface sediment sample collected from MWO054 has SQO exceedences of
PAHs, mercury (EF 1.4), and 2,4-dimethylphenol (EF 1.9); however, biological testing
confirmed no adverse effects associated with these chemical concentrations. The surface
sediment sample collected from TF-21 had mercury and bis(2-ethylhexyl)phthalate SQO
exceedences (EF 1.4 and 1.2, respectively). TF-23 had SQO exceedences of mercury (EF
3.8), copper (EF 1.3), PCB (EF 1.6), and benzo(g,h,i)perylene (EF 1.0). TF-22 had the
greatest number of SQO exceedences of the waterway sediment samples in this area. It had
exceedences of 11 PAHs, mercury, and bis(2-ethylhexyl)phthalate in the surface sediments.
TF-22 also had exceedences in the subsurface sediments with 8 PAHs and 2 metals (mercury
and zinc) exceeding the SQO in the top interval (0.3 to 1.5 feet below mudline) and 16 PAHs,
3 metals, and dibenzofuran exceeding the SQO in the bottom interval (1.5 to 2.7 feet below
mudline). EFs in this bottom interval were up to 90 times the SQO. Bank samples collected
by the City of Tacoma in this area in 1997 have similar chemicals with SQO exceedences of
PAHs, metals, and PCBs with EFs up to 81 times the SQO.

Based on this evaluation, the following data gaps have been identified:
1. The potential for PAHs, metals, and PCBs to recontaminate subsurface waterway
sediments;
2. The horizontal and vertical spatial resolution of PAHs, metals, and PCBs in the
sediments between the shoreline and MWO054; and
3. The horizontal and vertical spatial resolution of PAHs, metals, and PCBs in the
sediments between the TF-21 and TF-22.

Proposed Round 1B sampling activities necessary to fill these data gaps in this area include:

e Four subsurface cores are proposed in this area (Figure 16) (MW 141, MW 142, MW 143,
and MW 144). Three of these cores will have a co-located surface sample (MW 141,
MW 142, and MW 144). Subsurface core MW 141 is also discussed in Section 4.5. These
sample locations were chosen to address data gaps 1 and 2. The cores will be advanced
to a maximum depth of 10 feet below mudline to find the vertical extent of contamination
and to determine if contamination increases with depth, which may indicate a
groundwater transport pathway. The length of the core intervals will be determined
based on the stratigraphy observed in each core. The surface sample and top interval at
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MW 142 will be submitted for analysis of SVOCs, metals, and PCBs. The surface sample
and top two intervals at MW 144 will be submitted for analysis of SVOCs, metals, and
PCBs. Other intervals will be archived for possible future analysis of SVOCs, metals, or

PCBs depending on the results of the overlying interval. Archived intervals will only be

analyzed for chemical groups that exceeded the SQOs in the overlying interval. At
MW 143, the three subsurface intervals will be submitted for analysis of SVOCs, metals,

and PCBs.

If the results from these cores indicate that chemical concentrations increase with depth,

and the possibility of a groundwater pathway exists, the installation of up to four 2-inch

SOW Objectives—Key Elements

0 000 OROR 0 KNEE

Spatial resolution of chemical contaminant distribution
Physical characterization of the waterway

Assessment of sediment toxicity with respect to potential
biological effects

Assessment of the potential for natural recovery of
sediments

Assessment of habitat distribution and resource use
Assessment of sediment contaminant mobility
Assessment of the potential for sediment recontamination
Characterization of capping materials and confined
disposal site(s)

Assessment of water quality impacts during dredging
Evaluation of habitat mitigation requirements, if necessary
Evaluation of the behavior of dredge material to support
detailed evaluation of confinement options

Evaluation of current and planned property uses

groundwater monitoring wells adjacent
to the head of waterway will be
discussed with EPA and Ecology
(Figure 16).

An addendum to the SAP/QAPP is
provided in Appendix D.

4.7 SIMPSON RESTORATION
SITE (AREA C)

Post-construction sampling indicated that
the area (see Figure 7 of the Work Plan
[Foster Wheeler Environmental 1998a))
was successfully restored as indicated by
the absence of exceedences in the surface

sediments (Parametrix 1996, 1998). Long-term monitoring results indicate that surface

sediment concentrations of mercury and PAHs are remaining generally at the same

concentrations, indicating that recontamination of this restoration site is not occurring. This
area exhibits no SQO exceedence and no data gaps exist in this area.

4.8 AREAS NEAR BANK SEGMENTS B-3A AND B-3B (AREA B)

This area is part of Simpson’s proposed St. Paul Sediment Facility Habitat Plan. If the
proposed habitat plan is implemented, the banks will be removed, pulled back, and re-
contoured to create dendritic channels and additional intertidal habitat (Figure 16).

As discussed in the EPA-approved Work Plan (Foster Wheeler Environmental 1998a), two
historical outfalls (748, OF-6) were identified within bank segment B-3a. No other historical
outfall, seep, or bank sediment data are available for bank segments B-3a or B-3b. Outfalls,
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seeps, and permitted discharges to the Middle Waterway have been clearly identified and
discussed in the EPA-approved Work Plan (Foster Wheeler Environmental 1998a). These
existing data were evaluated against conservative source screening levels (see Table 5 of the
Work Plan). This evaluation indicated that although water quality criteria are exceeded,
these potential significant sources do not exceed sediment protection levels. Consequently,
Round 1B activities focus on an evaluation of bank sediment chemistry as the major indicator
of the potential for recontamination. Outfall OF-6 was identified as a potentially significant
source in the Work Plan. No recent or historical waterway bank samples were available for
this area. Round 1A chemical results indicated that bank segment B-3a composite sample
has SQO exceedences of 4,4-DDD (EF 1.4), acenaphthene (EF 1.3), mercury (EF 1.5), and
PCBs (EF 2.3). No other chemicals were found to exceed the SQOs. Bank segment B-3b
composite sample was limited to an SQO exceedence of pentachlorophenol (EF 2.2). No
other chemicals were found to exceed the SQOs in this sample. No SQO exceedences were
found in adjacent bank segments B-2 or B4a.

The only other Round 1A sample locations that could assist in the spatial resolution of
chemical contaminant distribution and the assessment of the potential for recontamination
include Round 1A sample locations MW039 and MWO042 where surface samples were
collected. Sample MW039 is located adjacent to bank segment B-3a. Dibenzofuran (EF 2.2)
and 12 PAH SQOs were exceeded with EFs ranging from 1.1 to 3.1 (Figure 6) at this station.
Biological testing indicated a minor adverse effect associated with this location. Sample
MWO042, located adjacent to bank segment B-3b was limited to an SQO exceedence of
mercury (EF 1.7). No other chemicals exceeded their SQOs at these locations.

Based on this evaluation, the following data gaps have been identified:

1. The potential for pesticides, PCBs, and PAHs in bank segment B-3a to act as an
ongoing source with the potential to recontaminate waterway sediments or adjacent
bank sediments;

2. The linear extent of pesticide, PCB, and PAH SQO exceedences within bank
segments B-3a and B-3b;

3. The potential for pentachlorophenol in bank segment B-3b to act as an ongoing
source with the potential to recontaminate waterway sediments or adjacent bank
sediments; and

4. The linear extent of pentachlorophenol SQO exceedences within bank segments B-3b
and B-3a.
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SOW Objectives—Key Elements

0 000 OxROR 0O XRKX

Spatial resolution of chemical contaminant distribution
Physical characterization of the waterway

Assessment of sediment toxicity with respect to potential
biological effects

Assessment of the potential for natural recovery of
sediments

Assessment of habitat distribution and resource use
Assessment of sediment contaminant mobility
Assessment of the potential for sediment recontamination
Characterization of capping materials and confined
disposal site(s)

Assessment of water quality impacts during dredging
Evaluation of habitat mitigation requirements, if necessary
Evaluation of the behavior of dredge material to support
detailed evaluation of confinement options

Evaluation of current and planned property uses

area include:

All proposed samples collected in this
area will be archived. If EPA selects
the St. Paul Waterway as a disposal
site for CB/NT problem area
sediments, it is our understanding that
the proposed habitat plan would be
implemented. If EPA’s selection of the
St. Paul Waterway is made within the
analytical holding times (one year),
archived sediments (as discussed
below) will not be submitted for
analyses.

Proposed Round 1B sampling activities
necessary to fill these data gaps in this

Three discrete bank samples (MW 148 through MW 150) located within bank segment
B-3a (Figure 16). The samples will be collected from the base of the bank, similar to the

method used in Round 1A to determine if the banks may be acting as an ongoing source

with the potential to recontaminate the waterway sediments. No additional samples will
be archived. Each of the three samples will be analyzed for pesticides/PCBs, PAHs,

pentachlorophenol, grain size, and percent moisture. Analysis for mercury is not

included for these samples because the observed concentrations in the bank composite

sample do not indicate that the banks are a potential source of this chemical. PAHs are

included to evaluate the potential for recontamination of the waterway sediments, as
indicated by the SQO exceedences found at MW039. Pentachlorophenol will be reported
in these samples to delineate the linear extent of this chemical from bank segment B-3b.

Three discrete bank samples (MW 145 through MW 147) located within bank segment
B-3b (Figure 16). The samples will be collected from the base of the bank to determine
if the banks may be acting as an ongoing source with the potential to recontaminate the
waterway sediments. Each of the three samples will be analyzed for pentachlorophenol,
grain size, and percent moisture. Sediment for analyses of PCBs will also be collected at
each location and archived. PCBs are included to assist in the delineation of the linear
extent of these chemicals from bank segment B-3a. The archived samples will only be
submitted for analysis if PCB exceeds the SQO in MW 148.

One co-located surface sample and subsurface core (MW 156) will be collected offshore
of MW 150 to address data gap 1 (Figure 16). The core will be advanced to a maximum
depth of 8 feet below the mudline. The surface sample and top interval will be submitted
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for analysis of metals, PAHs, PCBs, pesticides, grain size, and percent moisture. Other

. intervals will be archived for potential future analysis of metals, PAHs, PCBs, pesticides,
grain size, and percent moisture depending on the results of the overlying interval.
Archived intervals will only be analyzed for the chemical groups that exceeded the SQO

in the overlying interval.

o A surface sample (MW 154) will be collected offshore of MW 146 to address data gap 2

(Figure 16). Sediment will be collected and archived for possible future analysis of PCB,
pesticides, grain size, and percent moisture. The sample will only be analyzed for the
chemical groups that exceeded the SQO in the surface sample from MW 146.

o Sufficient sediment will also be collected and archived for possible future dioxin analysis
at MW 146 and MW 154, assuming that MWAC and EPA agree on the conditions that
will trigger future dioxin analysis (with the agreed upon conditions set forth in EPA’s
approval of this Tech Memo).

No addendum to the SAP or QAPP is necessary at this time. If EPA and MWAC agree upon
conditions for dioxin analysis and those conditions are triggered, a SAP amendment
incorporating the analytical methods and QA/QC procedures included into the EPA-approved
Olympic View Resource Area SAP and QAPP will be submitted to EPA.

4.9 AREA NEAR BANK SEGMENT B-1 (AREA A)

Round 1A sampling in this area occurred at sample locations MW024, MW027, MW030, and
bank segment B-1. The surface sediment sample collected from MW024 has an SQO
exceedence of fluoranthene (EF 1.7), and concentrations of anthracene and pyrene at or close
to the SQO (EF 1.0 and 1.1, respectively); however, biological testing confirmed no adverse
effects associated with these chemical concentrations. The surface sediment samples
collected from MWO027 and MWO030 each have an SQO exceedence of mercury (EF 1.5 and
3.4, respectively). Subsurface samples were collected at each of these locations and all three
locations have SQO exceedences of PAHs with MW027 also having exceedences of metals,
pesticides, 2,4-dimethylphenol, and dibenzofuran and MWO030 having exceedences of
mercury, 2,4-dimethylphenol, and dibenzofuran. Bank segment B-1 did not have any SQO
exceedences. The adjacent bank segments (B-2 and B-15) also do not have chemicals
detected above the SQO (Figure 6).

Other nearby Round 1A sample locations that will assist in the spatial resolution of chemical
contaminant distribution and the assessment of the potential for recontamination include
Round 1A sample stations MW026 and MW029. MW026 has arsenic and zinc
concentrations at or close to the SQO (EF 1.2 and 1.0, respectively) in the surface sediments,
although no SQO exceedences of any chemicals were found at depth. MW029 has an SQO
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exceedence of only mercury (EF 2.0) in the surface sediments but no SQO exceedences at
depth. No recent and applicable historical data are available from this area to assist in the
spatial resolution of chemical contaminant distribution and the assessment of the potential for
recontamination.

The following data gap has been identified:
1. The horizontal and vertical spatial resolution of PAHs, metals, and pesticides in the
. sediments between MW027 and

SOW Objectives—Key Elements MWO030.
X  Spatial resolution of chemical contaminant distribution
[ Physical characterization of the waterway Proposed Round 1B sampling activities
B  Assessment of sediment toxicity with respect to potential . . .
biological effects necessary to fill this data gap include:
[J  Assessment of the potential for natural recovery of o Two subsurface cores will be
sediments
[  Assessment of habitat distribution and resource use collected between MW027 and
O  Assessment of sediment contaminant mobility MWO030 (one at the toe of the s]ope
X Assessmet.n o.f the potemral for sedlnment recontamination (MW 15 l) and the other near the
[0 Characterization of capping materials and confined ]
disposal site(s) centerline of the waterway (MW 152)
[0  Assessment of water quality impacts during dredging (Figure 16). The cores will be
[0 Evaluation of habitat mitigation requirements, if necessary .
advanced to a maximum depth of 12
[0 Evaluation of the behavior of dredge material to support P
detailed evaluation of confinement options feet below mudline to find the vertical
[0 Evaluation of current and planned property uses extent of contamination. The length

of the core intervals will be
determined based on the stratigraphy observed in each core. The top two intervals from
each location will be submitted for analysis of the SQO analytes, except VOCs,
regardless of the results of the biological testing discussed in Section 4.10. Other
intervals will be archived for potential future analysis of SQO analytes, except VOCs,
depending on the results of the overlying interval. Archived intervals will only be
analyzed for the chemical groups that exceeded the SQO in the overlying interval.

e  One subsurface core (MW 157) will be located between MW030, MW112, and MW114.
The top interval will be submitted for analysis of metals, PAHs, PCBs, pesticides, grain
size, and percent moisture. Other intervals will be archived for potential future analysis
of metals, PAHs, PCBs, pesticides, grain size, and percent moisture depending on the
results of the overlying interval. Archived intervals will only be analyzed for the
chemical groups that exceeded the SQO in the overlying interval.

No addendum to the SAP or QAPP is necessary for this area.
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4.10 BIOLOGICAL TESTING AREAS

The evaluation of Round 1A biological testing results, identification of data gaps, and
proposed Round 1B biological testing considers the following:

e EPA and MWAC have had extensive discussions regarding the appropriateness of
benthic community analyses as the chronic test for Middle Waterway sediments. These
discussions have centered on whether appropriate reference areas could be located that
are predictive of adverse effects associated with chemical concentrations and are not
complicated by the influence of physical factors. As evidenced by the Round 1A results,
agreement on the appropriateness of reference locations remains problematic.

e Many tideflat locations have SQO exceedences limited to a small suite of similar
chemicals (e.g., mercury) at similar EFs (~2) where the presence of adverse effects is not
likely to be confirmed.

e EPA’s request that Round 1B biological testing include benthic infaunal analyses.

e Either measure of chronic effects (i.e., juvenile polychaete or benthic infaunal analyses)
will support an evaluation of adverse effects and an overall assessment of habitat.

Based on consideration of these issues, the following data gaps and evaluation procedures
have been identified:

I. Confirmatory biological test data in selected subtidal and tideflat locations to
determine that the limited SQO exceedences are not associated with adverse
biological effects.

2. Confirmatory biological test data in selected subtidal and intertidal locations to assist
in the evaluation of potential remedial actions (e.g., no action, natural recovery,
active remediation).

3. Filling a spatial data gap between station MWO044 near the abandoned barges and
station MWO040 near the scow shed.

Proposed Round 1B sampling activities necessary to fill these data gaps and the procedures
used for evaluation of the results in the subtidal and intertidal areas include the following.

4.10.1 Subtidal Areas (Area A)

Proposed Round 1B sampling activities in the subtidal areas include:

e Perform confirmatory biological testing at two locations within the active shipway
portion of the waterway where surface sediment SQO exceedences indicate that
additional biological testing may confirm that chemical concentrations are not associated
with adverse effects. These data will address data gaps 1 and 2. The two locations are
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MWO034 and MWO037. Confirmatory biological testing at locations MW034 and MW037
is proposed because the surface sediments at these locations are limited to a mercury and
a phenol exceedence at MWO034 and a mercury and N-nitrosodiphenylamine SQO
exceedance at MWO037. MWAC has been advised by Simpson that it has no current or
anticipated future need for additional depth along the east side of the waterway near these
stations so by performing biological testing, remedial options such as no action and
natural recovery can be evaluated for this area. In addition, the subsurface sediments at
these locations did not exhibit any SQO exceedences, except a mercury SQO exceedence
(EF 2.2) in the uppermost interval of MWO037.

SOW Objectives—Key Elements The biological testing will be conducted

Spatial resolution of chemical contaminant distribution in accordance with the EPA-approved
Physical characterization of the waterway Work Plan (Foster Wheeler
Assessment of sediment toxicity with respect to potential . .

. Y P P Environmental 1988a) and procedures
biological effects ]
Assessment of the potential for natural recovery of agreed to with EPA dunng Round 1A.
sediments Specifically, sufficient sediment will be

Assessment of habitat distribution and resource use
Assessment of sediment contaminant mobility
Assessment of the potential for sediment recontamination (amphipod and larval tests) and chronic
Characterization of capping materials and confined
disposal site(s)

Assessment of water quality impacts during dredging the juvenile polychaete (Neanthes) 20-day

Evaluation of habitat mitigation requirements, if necessary growth test, the same test used in the
Evaluation of the behavior of dredge material to support

collected at each station to perform acute

bioassays. The chronic bioassay will be

subtidal areas during Round 1A. The

detailed evaluation of confinement options ]
Evaluation of current and planned property uses juvenile polychaete bioassay will be

0 OO0 O0O0OxR O KRO

_ performed at these locations because of
the active nature of the waterway (i.e., tug and ship propeller wash) and because an
appropriate benthic reference area could not be found for the subtidal area during Round 1A.

4.10.2 Central Tideflats (Area B)

In the tideflats, biological testing was performed at seven locations (MW039, MW040,
MWO043, MW048, MW049, MWO052, and MWO054) during Round 1A. Stations MW040,
MW043, and MW049 had no SQO exceedences, MW052 had a single SQO exceedence of
N-nitrosodiphenylamine (EF 3.0), while stations MW039, MWO048, and MW054 showed
multiple SQO exceedences of PAHs with EFs less than 3.0 (Figure 4). As discussed in the
Revised Final Round 1A Data Report (Foster Wheeler Environmental and Anchor
Environmental 1999), the biological designations for all these stations, except MWO039 and
MWO049, indicate that these chemical SQO exceedences are not associated with adverse
effects (Table 8). MW039 and MW049 exceeded the minor adverse effects criteria.
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Based on the results of the Round 1A biological testing and observations of the limited SQO
exceedences in many of the central tideflat locations, the following biological testing is
proposed for Round 1B.

o Perform confirmatory biological testing at seven locations within the central tideflats
area (Area B, Figure 16) where surface sediment SQO exceedences indicate that
additional biological testing may confirm that chemical concentrations are not associated
with adverse effects. These data will address data gaps 1 and 2. The seven locations
include six previously sampled locations (MW041, MW042, MW044, MW045, MW(046,
and MWO047) and one new location (MW 153) located just north of the abandoned barges
(Figure 16). Confirmatory biological testing at the six previously sampled locations is
proposed because SQO exceedences were limited to mercury for all stations except for
MWO041 (N-nitrosodiphenylamine, EF 2.1) and MW047 (4-methylphenol, EF 1.0).
Mercury EFs ranged from 1.4 to 4.4 at these locations, generally within the range where
biological testing may confirm that the chemical concentrations are not associated with

. adverse effects. The seventh location (MW 153) has been selected to fill a spatial data
gap (data gap 3) between the abandoned barges (MWO044) and the scow shed (MW040).
Samples for the entire SQO list will be collected and analyzed at this location.

Grain size, TOC, ammonia, and total sulfides will be collected and analyzed at each location.
No additional chemical analyses for SQOs will be conducted because the Round 1A data are
sufficient to evaluate remedial options if the confirmatory bioassays indicate adverse effects.
Performance of confirmatory biological sampling throughout the central tideflat will allow
assessment of remedial options such as no action and natural recovery.

The biological testing will be conducted in accordance with the EPA-approved Work Plan
(Foster Wheeler Environmental 1988a). Specifically, sufficient sediment will be collected at
each station to perform acute (amphipod and larval tests) and chronic tests (juvenile
polychaete or benthic infaunal analyses as defined below). Following the EPA-approved
Work Plan, acute bioassays will be performed initially at all test locations. Based on the
results of the acute bioassays, a determination of whether chronic tests should be conducted
will be made.

o If both acute tests show exceedences of the no adverse effects criteria, no chronic test
will be performed, because this location will have been identified as requiring active
remediation (see Table 22 of the EPA-approved Work Plan).

e If neither of the acute bioassays fails the no adverse criteria, then the default chronic test
will be the juvenile polychaete bioassay at stations MW042, MW044, MW045, MW(046,
and MWO047. Based on the Round 1A chemistry results, none of the tideflat stations,
except MWO041, had SQO exceedences that were set by benthic AETs.
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e In the event that one of the acute tests exceeds the no adverse effects criteria at these
stations, then the juvenile polychaete bioassay will be the chronic test given the
difficulties encountered in Round 1A over the identification, selection, and
appropriateness of benthic reference locations that are comparable to Middle Waterway
sediments (see Revised Final Round 1A Data Report and the EPA-approved Work Plan
(Foster Wheeler Environmental and Anchor Environmental 1999; Foster Wheeler
Environmental 1998a). '

e Station MWO041 had SQO exceedences of mercury (EF 1.6) and N-nitrosodiphenylamine
(EF 2.1). N-nitrosodiphenylamine SQO was set by a benthic AET. Therefore, at
MWO041 and at the new location (MW 153), because no chemical data are currently
available, benthic infaunal analyses will be the default chronic test. Hylebos reference

 station MW206 is anticipated as the reference station for both MW041 and MW153;
however, the actual reference location for MW 153 will be determined by the outcome of
field grain size and actual TOC results from this location.

4.11 CONTAMINANT MOBILITY TESTING EVALUATION

As outlined in the EPA-approved SAP (Foster Wheeler Environmental 1998b), a composite
was created that is representative of sediments that may require removal from the subtidal
area. A description of how the composite was determined to be representative of the
potential dredge prism and specific cores that were combined is provided in the Round 1A
Data Report. It is important to note that this determination was approved by EPA prior to
creating the composite. Small volumes of potential “hotspot” sediments that may require
removal from the head of the waterway (Area C), relative to the possible overall dredge
volume (see Chapter 3, ESTIMATE OF THE SEDIMENT VOLUME THAT MAY
REQUIRE ACTIVE REMEDIATION), are not expected to alter the predictive accuracy of
the contaminant mobility testing results.

The Round 1B Tech Memo is designed to meet key elements of the SOW objectives,
including an assessment of sediment contaminant mobility. MWAC intends to present the
evaluation and assessment of sediment contaminant mobility in the Data Evaluation Report.

Nonetheless, in order to address EPA’s concems, MWAC’s evaluation of potential “hotspot”
sediments, and the effect that these additional volumes may have on the predictive accuracy
of the contaminant mobility testing results, considers the following:

1. The most likely volume of sediments that may require removal from Middle
Waterway is 75,000 cubic yards and includes over-dredging of sediments less than
the SQO.
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2. In the absence of Round 1B data necessary to understand the spatial resolution of
sediments that reqdire removal, we have evaluated three *hotspot” volumes (5,000,
10,000, and 15,000 cubic yards). These preliminary volumes are based on Round 1A

' and historical chemical data.

SOW Objectives—Key Elements 3. In the absence of Round 1B
Spatial resolution of chemical contaminant distribution data necessary to understand
p
]  Physical characterization of the waterway the spatial resolution of
[J  Assessment of sediment toxicity with respect to potential . .
biological effects sediments that require removal,
[J  Assessment of the potential for natural recovery of we have defined potential
sediments R “hotspot” sediments based on
D Assessment of habitat distribution and resource use . .
B  Assessment of sediment contaminant mobility the Round 1A and historical
[0  Assessment of the potential for sediment recontamination chemical data from the head of
Characterization of capping matenials and confined .
= . ) ppine the Middle Waterway.
disposal site(s)
B  Assessment of water quality impacts during dredging Specifically, the representative
[0 Evaluation of habitat mitigation requirements, if necessary chemical concentration of the
X  Evaluation of the behavior of dredge material to support ial “h  sedi
detailed evaluation of confinement options potentia otspot” sediments
[0 Evaluation of current and planned property uses are based on the average

chemical concentration from
stations located with the potential “hotspot” area(s).

4. . The relatively large volume and similar chemical concentration of other CB/NT
sediments that may be co-disposed with Middle Waterway sediments.

As presented in Table 10, the inclusion of potential “‘hotspot” sediments to the sediments
requiring removal, with consideration of combined disposal with other CB/NT sediments,
the predictive accuracy of the contaminant mobility test results is not affected. If, however,
Round 1B investigations in head (Area C) indicate that the concentration and the volume of
sediments that require active remediation is greater than anticipated (not appropriate for
nearshore or aquatic disposal), alternatives to removal and disposal with sediments from the
working waterway area (Area A) will be evaluated. To support these evaluations, duplicate
cores at MW135, MW138, MW 139, MW 141, MW 142, énd MW 144 will be collected
anoxically archived at 4° C for up to one year. If Round 1B data from Area C indicates that
dredging and with upland disposal or in-place capping is a reasonable remedial action,
archived cores will be extracted in an anoxic environment to create, in consultation with
EPA, a composite representative of potential remedial action areas. This composite sediment
may be submitted for Sequential Batch Leaching Test (SBLT) and/or tests required for
Subtitle D disposal.
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4.12 GEOTECHNICAL ENGINEERING EVALUATION

Additional information is necessary to assess the geotechnical engineering properties and
hydrogeologic conditions of the waterway as they pertain to remedial design. The Round 1B
geotechnical engineering assessment will support the:

e Characterization of subsurface physical conditions at the site;
e Evaluation of the stability of slopes immediately adjacent to proposed dredge cuts;

e Design of retaining structures immediately adjacent to proposed dredge cuts; and

— ¢ Evaluation of the potential impacts
SOW Objectives—Key Elements .
3O Spatial resolution of chemical contaminant distribution of cap placement on pier structures.
B Physical characterization of the waterway £
[0  Assessment of sediment toxicity with respect to potential To support these assessments, a total o
biological effects 8 geotechnical borings are proposed for
O Ass?ssmem of the potential for natural recovery of Round 1B (Figure 16).
sediments
[0  Assessment of habitat distribution and resource use
[0  Assessment of sediment contaminant mobility 4.12.1 Subsurface Physical
O Assessmer-n o.f the polent'ial for sec?iment recontamination C onditions
[0 Characterization of capping materials and confined
disposal site(s) .
[0  Assessment of water quality impacts during dredging Section 3 of the Round 1A Data Report
g Evaluation of habitat mitigation requirements, if necessary | summarizes the regional and site-speciﬁc
Evaluation of the behavior of dredge material to support . .
detailed evaluation of confinement options gCOIOgy for the Middle Waterway site.
[  Evaluation of current and planned property uses Figure 7 locates existing explorations

within the project area. The geology at
the project site generally consists of alluvial and marine sediments over older glacially
deposited soil. The Puyallup River deposited native sediments over the glacial soils. These
sediments are typically loose sand, loose sandy silt, soft sandy silt, or soft silt. The grain size
varies due to fluctuations in river flow, river channel locations, and sediment load in the
river. Dense glacial soils appear to be over 200 feet below the ground surface elevation.
Geotechnical borings completed as part of the slope and bulkhead design (see below) will
also better our understanding of the subsurface conditions within the Middle Waterway.
Geotechnical borings recently completed within the St. Paul Waterway by the City of
Tacoma are also expected to provide important information.

4.12.2 Stability of Slopes

Deep dredge cuts may be required in some locations of the waterway. These cuts could
potentially reduce the stability of adjacent slopes. To assess this potential for slope
instability, borings will be advanced in the slopes adjacent to areas of dredging. Borings will
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be advanced to a depth of at least 20 feet below the proposed dredge cut elevation. Figure 16
shows the location of the proposed borings.

Engineering strength properties will be estimated for the different soil units. Properties will
be determined from the Standard Penetration Test (SPT) blowcounts, index testing, and
strength tests. Appendix D describes in detail the proposed tests.

The stability of the slopes will be assessed using conventional slope stability models.
Strength parameters obtained from the laboratory testing as well as engineering judgement
will be used as input into the models. Short-term (i.e., during construction) and long-term
stability of the slopes will be assessed. Long-term stability will include a seismic assessment.

Appropriate slope angles will be determined at the completion of the analyses.

4.12.3 Retaining Structure Design

If slopes are required to be steeper than determined reliable, structural means might be
required to reinforce the slope or protect existing waterway structures. Such means may
include sheet pile walls. Sampling and analysis described previously for slope stability
assessment will also be applicable to retaining structure design. Figure 16 shows the
locations of the proposed borings and Appendix D describes sampling and analysis
techniques.

Conventional retaining structure models will be used to provide preliminary design.

4.12.4 Capping-Induced Impacts to Pier Structures

In situ capping is a potential remedial measure that may be evaluated during design. The
placement of fill over soft sediments can induce settlement. Only a fraction of an inch of
settlement around piling can induce down-drag on piles. Piles not designed to accept down-
drag will settle under the weight of the soil on the pile. This pile settlement can damage the
structure supported on the piles.

The geotechnical sampling and analysis program described previously and detailed in
Appendix D would also provide data necessary to complete the settlement assessment.

Consolidation testing would be completed to estimate consolidation parameters.

Conventional settlement models would be used to estimate settiements. An understanding of
the structure and its foundation will be required to assess the potential impact to the

structures.
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5. ASSESSMENT OF THE POTENTIAL FOR THE NATURAL

RECOVERY OF SEDIMENTS

The CB/NT Record of Decision (ROD) (EPA 1989) lists natural recovery as part of the
preferred remedial option for the Middle Waterway. Natural recovery is the improvement of
sediment quality over time without active remediation of the sediments following source
control. Surface sediment chemical concentrations and the potential for adverse effects to
biological resources can be reduced through a combination of natural processes and source
control activities. Natural recovery was an important remedial component within the nearby
Sitcum Waterway Problem Area of the CB/NT Site, and its effectiveness in this case has
been verified by subsequent post-construction monitoring. Similar applications of the natural
recovery technology are envisioned within the Hylebos Waterway (personal communication,
Clay Patmont, Anchor Environmental, LLC., Seattle, WA, December 2, 1998).

SOW Objectives—Key Elements

0 000 O0ooo ®r OO0

The EPA-approved Work Plan (Foster

Spatial resolution of chemical contaminant distribution
Physical characterization of the waterway

Assessment of sediment toxicity with respect to potential
biological effects

Assessment of the potential for natural recovery of

Wheeler Environmental 1998a) states that if
MWAC decided to pursue natural recovery
as a viable remedial option for certain areas
of the Middle Waterway, the Tech Memo

di ts . .
secimen o will outline the elements of a natural
Assessment of habitat distribution and resource use

Assessment of sediment contaminant mobility recovery demonstration and any OUtStandmg

Assessment of the potentia! for sediment recontamination Round 1B data needs necessary to complete

Characterization of capping materials and confined disposal

. this demonstration.
site(s)

Assessment of water quality impacts during dredging

Evaluation of habitat mitigation requirements. if necessary | The remainder of this section presents

Evaluation of the behavior of dredge material to support potemial natural recovery areas outlines
detailed evaluation of confinement options

Evaluation of current and planned property uses elements of the proposed natural recovery

evaluation, and identifies outstanding data
needs necessary to complete this demonstration. A description of two natural recovery

models is also presented.

5.1 POTENTIAL NATURAL RECOVERY AREAS AND ELEMENTS OF THE
NATURAL RECOVERY DEMONSTRATION

Potential natural recovery areas (see Figure 17) have been identified based on Round 1A data
and on the specific considerations discussed below. The areas may be modified based on
data collected during Round 1B. These considerations will be the elements of the natural
recovery demonstration, if necessary, presented in the Data Evaluation Report.
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Areas where review of available historical data suggests surface chemical concentrations (-\
are improving. A summary of existing sediment quality data from previous studies within

the Middle Waterway was presented in the EPA-approved Work Plan (Foster Wheeler

Environmental 1998a). Limited sediment data within the potential natural recovery areas

exist by which long-term trends can be evaluated.

For example, ESTUARY? located at waterway Station 32 had a mercury EF of 6.1 in 1985
(Johnstone 1985). Round 1A samples within this area (MW045, MW048, MW043, MW042,
MW049, MW047, MWO051, and MWO052) indicate that current mercury EFs in this area
range from below 1.0 (MW048, MW043, MW049, MW052) to a maximum of 4.4 (MW044).
ESTUARY?2 did not include the analysis of other chemicals. Nonetheless, existing mercury
data suggest that surface sediment concentrations are improving in this area.

Areas where Round 1A and proposed Round 1B biological testing indicates that the minor

adverse effect threshold is not exceeded in more than one test. The results of Round 1A

biological testing are presented in the Revised Final Round 1A Data Report (Foster Wheeler

Environmental and Anchor Environmental 1999). ‘Section 4 of this Tech Memo outlines

proposed Round 1B biological testing. Round 1A sample stations collected within the mouth

area (MWO022, MW024, and MWO025) indicate that sediment concentrations at MW022 and

MW0O024 are not associated with any adverse effects (e.g., does not exceed minor adverse /\
effect threshold) and no action is required (Table 5 of the SOW). MWO025 exceeds the minor
adverse criteria for the chronic test Neathnes only and is a potential natural recovery area
(Table 5 of the SOW).

Round ! A tideflat area stations with biological testing resuits include MW039, MW040,
MW043, MW(048, MW049, MWO052, and MWO054. Biological testing confirms that
chemical concentrations at these stations do not exceed the minor adverse effects threshold
(no action required) with the exception of MW(039 and MWO049. These locations exceeded
the minor adverse threshold for the chronic benthic test and are potential natural recovery
areas. No chemicals exceeded their SQO at MW049. Round 1B biological testing is
proposed at other sample stations within the tideflat area to evaluate the presence or absence

of adverse effects.

In the absence of biological testing, areas where chemical concentrations are generally

less than 2 times the SQO. For the purposes of identifying potential natural recovery areas,

in conjunction with other natural recovery considerations discussed in this section, sample

locations with SQO EFs of 2 or less are considered concentrations that may be reduced

through a combination of natural processes and source control activities. The use of a

guideline SQO EF, subject to confirmation during the demonstration of natural recovery, has

been used at other CB/NT waterways (e.g., Hylebos Waterway) (Hylebos Cleanup f\
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Committee 1998). The demonstration of natural recovery, if necessary, provided in the Data
Evaluation Report will consider the use of natural recovery modeling (see below) to predict
the reduction of chemical concentrations through time.

Some areas where prior sample results indicate chemical concentrations are at or near the
SQO (MWO021; EF for mercury is 1.29 and MWO18; EF for N-nitrosodiphyenylamine is
1.04) will not require site-specific natural recovery modeling because minor SQO
exceedences, in combination with other natural recovery considerations, represent a
preponderance of evidence in favor of natural recovery.

Areas where control of significant sources within the waterway are expected to assist
recovery. Source control activities that will contribute to natural recovery include:

e Removal of any bank material that is a significant source to the waterway;

e Improved management practices and controls associated with both point discharges and
non-point sources; and

e Removal or capping of sediments that have the potential to be resuspended and deposited
in other areas of the waterway.

Areas that represent valuable habitat and have the potential for synergistic restoration
activities. The EPA-approved Work Plan (Foster Wheeler Environmental 1998a) provides a
description of the Middle Waterway aquatic habitat and natural resources. The tideflat and
vegetated shallows are identified as “special aquatic sites” (COE et al. 1993; USFWS and
NOAA 1996) because they provide feeding and resting habitat for fish, waterfowl, and
shorebirds and support a diverse assemblage of marine’invertebrates. The Middle Waterway
also includes a number of restoration sites (the Salmon Enhancement Project, the Middle
Waterway Shore Restoration Project, the Olympic View Restoration Site, and the Middle
Waterway Estuarine Natural Resources Restoration). Proposed habitat improvements
associated with the St. Paul Sediment Facility are also located within the Middle Waterway.
MWAC is committed to maintaining existing valuable habitat and exploring other potential,
synergistic habitat restoration activities within the Middle Waterway.

Areas where surface sediment PCB concentrations are between 300 and 450 ug/kg dry
weight. Areas that have surface sediment chemical concentrations between 300 and 450

pg/kg dry weight are appropriate for natural recovery.
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Areas where the application of thin-layer capping may enhance natural recovery.
Thin-layer capping (enhanced natural recovery areas), where a thin-layer (2 to 10 cm) of
clean sediment is applied so that natural processes of mixing and ecosystem recovery can
take place, will be considered during the demonstration of natural recovery. The effect of
this clean sediment on recovery may be modeled using natural recovery models in the same
way as natural sedimentation (see discussion on natural recovery modeling). Thin-layer
placement was successfully implemented at the West Harbor Operable Unit, Wyckoff/Eagle
Harbor Superfund Site., Bainbridge Island, Washington (EPA 1992; Corps 1992).

5.2 ROUND 1B DATA COLLECTION NEEDS TO SUPPORT A
DEMONSTRATION OF NATURAL RECOVERY

Round 1A and proposed Round 1B sampling activities have been reviewed to ensure that
sufficient information will be available to support a demonstration of natural recovery, if
necessary, in the Data Evaluation Report. Additional data collection is necessary to support
natural recovery modeling in the central tideflats area. This section discusses key parameters
for predicting natural recovery with the use of modeling and describes Round 1B data
collection needs.

Key parameters for use in natural recovery modeling, as discussed in the CB/NT Feasibility
Study (Tetra Tech 1988), the Washington State Sediment Cleanup Standards User Manual
(Ecology 1998), and Officer and Lynch (1989), include:

e Gross sedimentation rate;

e Net sedimentation rate;

e Resuspension rate;

¢ Sediment porosity and density;

¢ Initial surface sediment chemical concentration;

¢ Input sediment chemical concentration;

* Bioturbation rate and depth of the upper mixed sediment layer;
e Chemical and biological degradation rates; and

» Interface concentrate exchange coefficient.

' The basis for determining the appropriate value of each of these parameters and any Round

1B data collection requirements necessary to apply a natural recovery model are described
below. This discussion was adapted directly from personal communications with Clay
Patmont, Anchor Environmental, LLC, Seattle, Washington on several occasions in
December 1998.
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Gross Sedimentation Rate. The gross sedimentation rate is a measure of the total quantity
of material that initially settles onto bottom sediments. Only a portion of the gross
sedimentation rate is retained in the bottom sediments (i.e., net sedimentation); some amount
of these materials may be resuspended due to currents, waves, propeller wash, or other
actions (resuspension rate).

Particulate matter settling rates through the water column are typically derived from local
measurements of the mass accumulation of particulate matter in sediment traps. Ecology
(Norton 1996) has deployed sediment traps in a number of CB/NT problem areas (Sitcum,
Hylebos, and Thea Foss Waterways). Based on these data, the range of gross sedimentation
rates expected in the Middle Waterway are available. No site-specific data are necessary.

Net Sedimentation Rate. The net sedimentation rate is the fraction of the gross
sedimentation rate that is retained in the bottom sediments. Net sedimentation rates are
expected to be minimal in tideflat areas and relatively rapid in bank, underpier and slope
areas. Slope and underpier sedimentation rates will be based on data collected in the Sitcum
Waterway. No additional site-specific data are required.

Resuspension Rate. The fraction of the gross sedimentation rate that is not incorporated
into net sedimentation is equal to the resuspension rate, the result of periodic natural and
anthropogenic currents sufficient to resuspend surface sediments back into the water column.
Depending on the location (i.e., erosional or depositional area), 0 to 100 percent of the gross
sedimentation rate is cast back up into the water column through the resuspension process.
For tideflat, slope, and underpier scenarios, net deposition will approach 100 percent of the
gross sedimentation rate. The resuspension rate estimates were used to determine the value
of the interface concentrate exchange coefficient in the Officer and Lynch (1989) model. No
additional site-specific data are required.

Sediment Porosity and Density. Based on the data obtained from detailed sediment core
profiles collected in CB/NT problem areas, the average density of dry sediment is
approximately 2.6 g/cm’. The average density of seawater in CB/NT problem areas is
approximately 1.03 g/cm’. These data, along with the measured total solids content of the
sampled sediments determined during Round 1A, will be used to calculate sediment porosity
and to convert length-based sediment data (e.g., cm/yr) into mass-based units (e.g., gms dry
wt/cm’-yr) for use in the model, if used. No additional site-specific data are required.

Initial Surface Sediment Chemical Concentrations. Surface sediment (i.e., 0to 10 cm)
chemical concentrations within the Middle Waterway will be determined from Round 1A and
Round 1B data. Based on evaluation of these data, the natural recovery demonstration, if
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necessary, will be limited to appropriate indicator chemicals. No additional site-specific data
are required.

For the purpose of the natural recovery demonstration, initial sediment chemical
concentrations at a given sampling station will be calculated as the arithmetic average
concentration from all available Round 1A and Round 1B surface sediment (0 to 10 cm) data
representative of the potential natural recovery area.

Input Sediment Chemical Concentrations. Following completion of remedial actions
within the mouth of the Middle Waterway (e.g., dredging of bank and subtidal sediments that
have elevated SQO exceedence and are subject to resuspension), the source of accumulating
sediments within this area of the waterway will largely be from the transport of clean surface
sediments located in Area A through tidal advection, episodic storm or propeller wash. In the
Officer and Lynch (1989) model, input sediment concentrations will be applied to all natural
recovery stations within the tideflats as a flux input, obtained by multiplying the mass
accumulation rate by the input concentration.

Bioturbation Rate and Depth of the Upper Mixed Sediment Layer. By definition in the
AOQOC, the benthic mixed layer consists of the top 10 cm of the bottom sediments. Based on
work in CB/NT problem areas, a constant bioturbation rate of 50 cm?/yr is appropriate for the
10-cm mixed layer depth. Sediment density and porosity characteristics will be used to
calculate the effective bioturbation diffusion parameter (g%cm*-yr). Site-specific information
regarding bioturbation rates in the tideflat area is required. Cores will be collected and
analyzed for a known tracer (e.g., Hg) at discrete intervals; this profile will be compared with
historical profiles to estimate the bioturbation rate.

Chemical and Biological Degradation Rates. Even though there is evidence for chemically
and biologically mediated degradation of some chemicals (e.g., PAHs), the natural recovery
demonstration will conservatively assume no degradation unless the only chemicals that
exceed the SQO are amenable to degradation (i.e., no metals are present above the SQO).

Non-Advective Exchange. The non-advective exchange represents processes that contribute
to the exchange of contaminants without contributing to the sedimentation rate. Examples
include the periodic and/or episodic resuspension and subsequent settling of sediments due to
tidal cycles, storm events, and propeller wash. For the purposes of natural recovery
modeling, this parameter will be calculated as the product of the resuspension rate and the
fraction of resuspended sediments that, due to tidal advection and dispersion processes, are
not provided sufficient time to resettle in the region. Representative settling velocities for
different sized sediment material (i.e., sand, silt, and clay fractions) will be obtained from
the U.S. Army Corps of Engineers STFATE program, or using Stokes relationship for fall
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velocity. The stated settling velocities for sand, silt, and clay fractions are expected to be 0.6
cm/sec, 0.3 cnvsec, and 0.06 crm/sec, respectively in the tideflats area. Site-specific data
about the sediment fractions will be obtained.

Dispersion caused by bottom layer (landward) transport by the oscillatory motions of the
tides contributes to water movement and sediment transport. Based on current meter data
available for the mouth of other CB/NT problem areas, the tidal-average recharge velocity of
these bottom waters is approximately 3 cm/sec. Although dispersion coefficients have not
been measured directly in the Middle Waterway, detailed salinity profiling was recently
performed by the City of Tacoma to evaluate long-term dispersion coefficients for the
geometrically similar Thea Foss Waterway. The tidal-average dispersion coefficient derived
from these determinations—approximately 8 m”/sec—agrees favorably with other regional
dispersion estimates. The longer of the water residence times estimated from an initial
advection and/or dispersion analysis was used to calculate conservative (minimizing natural
recovery rates) water residence times within the mouth segment (Fischer et al. 1979). Using
the data outlined above, the average residence time for a representative particle of sand, silt,
and clay can be calculated. Finally, the interface concentrate exchange parameter was
estimated as the fraction of sediments suspended and transported out of the entire area
multiplied by the resuspension rate. If non-advective processes result in significant off-site
transport of sediments, natural recovery may not be an acceptable remedial alternative. No
additional data collection is required to make this evaluation.

Outstanding data gaps discussed above that will need to be filled during Round 1B to ensure
that the appropriate information is available to make a demonstration of natural recovery
includes:

¢ Information to support an estimate of bioturbation rates in Area B;
¢ Information to support an estimate of the average density of dry sediment in Area B; and

e Empirical information regarding sedimentation rates in Area B.

The following Round 1B activities will address these outstanding data gaps.

e Advance 2 natural recovery cores in the tideflat area (Figure 16) to a maximum depth of
100 cm (approximately 2 feet);

— Vertical sectioning of these 2 cores into 3 to 5 cm intervals (total of 10 to 16
intervals); and

- Submittal of selected intervals for the analysis of total mercury, total solids, and
specific gravity.
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o Eight stakes will be installed in Area B (Figure 16). (\\

- Record sediment levels approximately once a quarter at a low tide condition over an
approximate one-year time frame. Visual observations will be made monthly.

Additional information regarding these activities is provided in Appendix D.

5.3 NATURAL RECOVERY MODELING

Various natural recovery models have been developed to predict changes in surface
concentrations of contaminants over time and to assist in selecting areas as sediment recovery
zones. Two such models include SEDCAM (Ecology 1991) and the Officer and Lynch
(1989) model. Each of these models is described below.

5.3.1 SEDCAM

SEDCAM is a mathematical model developed to predict the surface sediment concentrations
for CB/NT problem areas (Tetra Tech 1988). SEDCAM incorporates the effects of
sedimentation, biodegradation, and diffusion processes. The model assumes a well-mixed
system and allows for the continual input of contaminants with sedimentation.

The concentration at time t is estimated as: d

¥ |1—exp 2K = (kd +v)t
C(I)_(v+kd)c”[l exp( 7 j]+Coexp( 7 }

C(t) = concentration of a contaminant at time t (mg/kg)
= rate of deposition (g/cm’yr)

where

v
d  =total accumulation of sediments in the mixed layer (g/cmz)

k = combined first order rate constant for decay and diffusion processes (yr')
C, = concentration of contaminant deposited (mg/kg)

t = natural recovery time period (yr)

C, = initial concentration in surface sediments (mg/kg)

The total accumulation in the mixed layer is calculated as:

d=dp,(1-¢)
where
d’ = thickness of the mixed layer (cm)
ps = density of particulate material (g/cm”)
® = porosity of the sediments (cm*/cm®)
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SEDCAM predicts contaminant concentration changes due to natural recovery resulting from
macroscale processes. Among its potential limitations are the assumption of complete
mixing of the upper mixed layer and the representation of the upper boundary condition as a
concentration term, rather than the more mathematically accurate flux boundary condition
(van Genuchten and Parker 1984). For these reasons, a natural recovery demonstration will
not be based on merely the SEDCAM model, but instead may include the Officer and Lynch-
type formulation including bioturbation, advection, and diffusion processes that more
accurately represent the primary natural recovery processes, as described below.

5.3.2 Bioturbation, Advection, and Diffusion Modeling
(Officer and Lynch)

Officer and Lynch (1989) is a one-dimensional model which incorporates the burying of
contaminated sediments, the mixing of cleaner sediments to the surface by benthic organisms,
and the exchanges between the bottom sediments and water column. The model also allows
for non-advective concentrate exchange due to periodic and episodic resuspension of bottom
sediments and exchanges across the bottom boundary layer. In the Officer and Lynch model,
the bioturbation effects are represented by a constant diffusion coefficient applied over the
mixed layer interval (below which is a non-diffusive medium).

The Officer and Lynch model is based on the concentrate continuity equations for a system
that includes advective and diffusive processes (Officer and Lynch 1982)". The model
applies a radiation-type boundary condition for the sediment-water interface and the bottom
of the mixed layer. Using a mass-based coordinate system, the model solution for an
instantaneous source of unit strength at z=0 and t=0 is the following (Officer and Lynch
1989):

ZI ©
o(z,1)= exp(% ~ :—D - kt]z Z, (z)exp(— Daft)
n=l

* The general form of the governing equation is :

& _ 9 (y& o
s 55 )y e

(where c = the concentration, D = the diffusion parameter, v = the burial velocity and k = the reaction rate
constant)
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where

and

z = sediment particle accumulation (g/cm?)

D = diffusion parameter (g/cm*-yr)
V = interface concentrate exchange coefficient (g/cm’-yr)

o, are given by solution of the transcendental equation

4Da, (v+V)
4D2a3 —v(v+2V)

tan a,d =

2Dal(D’a) +%)(cos @,z + 5:E-sin @, 7)

"%l + P + S s D Vel + 2]

n

For a distributed source, f(t), at the sediment-water interface, the concentration becomes
(Officer and Lynch 1989):

where

Can =] f@)e zr-1)dr

t = time a given core was taken and analyzed (yr)

This model was successfully applied and verified for atmospheric inputs of "*’Cs in Blelham
tarn, Lake Michigan, and Long Island Sound (Officer and Lynch 1982); and for mercury
concentrations in Bellingham Bay sediments (Officer and Lynch 1989). The Officer and

Lynch model was also previously used to predict natural recovery within the nearby Sitcum
Waterway Operable Unit of the CB/NT Site.

Final Round 1B Technical Memorandum " 510 Middle Waterway Problem Area

August 23, 1999
G:\WP\1699\12578.00C



6. METHODS FOR COLLECTING ADDITIONAL DATA

The sampling and analytical methods that will be used during Round 1B are described in the
Round 1A SAP (Foster Wheeler Environmental 1998b). A SAP/QAPP addendum for the
sampling and analysis methods not included in the Round 1A SAP and QAPP (Foster
Wheeler Environmental, 1998b; 1998c¢) is provided in Appendix D.
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Table 1. SQO and Target Anaiyte List *

Conventional/Miscellaneous
Total solids
Total organic carbon
Ammonia
Sulfide

Metals
Antimony
Arsenic
Cadmium
Chromium ®
Copper
Lead
Mercury
Nickel
Silver
Zinc
Tributyltin ¢

Phenols and Substituted Phenols
Phenol
2-Methylphenol
4-Methylphenol
2,4-Dimethylphenol
Pentachlorophenol

LPAH
Napthalene
2-Methylnaphthalene
Acenaphthylene
Acenapthene
Fluorene
Phenanthrene
Anthracene
Total LPAH

HPAH
Fluoranthene
Pyrene
Benz(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(ghi)perylene
Total HPAH

Chlorinated Aromatic Compounds
1,3-Dichlorobenzene
1,4-Dichlorovenzene
1.2-Dichlorovenzene
1,2,4-Trichlorobenzene
Hexachlorobenzene

Volatile Organic Compounds
Tetrachloroethene
Trichloroethene ©
Ethylbenzene
Total xylenes

Chlorinated Aliphatic Compounds
Hexachlorobutadiene

Phthalate Esters
Dimethyl phthalate
Diethyl phthalate
Di-n-butyl phthalate
Butylbenzylphthalate
Bis(2-ethylhexyl)phthalate
Di-n-octyl phthalate

Other Organic Compounds
Benzyl alcohol
Benzoic acid
Dibenzofuran
Hexachloroethane ©
N-nitrosodiphenylamine

Pesticides/PCBs
Total PCBs
4 .4-DDE
4,4'-DDD
44-DDT
Aldrin ©
Chlordane ©
Dieldrin ©
Heptachlor ©
Lindane °©

Tentatively Identified Compounds (TICs)
As determined by U.S. Environmental Protection

Agency (EPA)

* The target analyte list includes all constituents that have a CB/NT record of decision (ROD) sediment cleanup objective, an
Ecology Sediment Management Standard, or a Puget Sound Dredged Disposal Analysis (PSDDA) screening level (SL) and
maximum level (ML) value. CB/NT ROD sediment cleanup objectives are not available for those constituents that are marked with
footnote “b" or “c.”

® An Ecology Sediment Cleanup Standard exists for chromium.
¢PSDDA SL and ML values exist for this constituent.
IPSDDA SL value exists for this constituent.

° Tributyltin in sediments: USEPA requires analysis of interstitial water and bulk sediment, as appropriate for TBT (as ion). An
interstitial water screening value will be selected by USEPA from within the range of 0.05 ug TBT/L to 0.70 ug TBT/L (Weston,
1996a). MWAC will identify pore water samples with concentrations of TBT that exceed 0.7 pg/L TBT (ion).



Table 2. Round 1A Surface Sediment Exceedences

Chemical Concentration Flag Units SQO EF
MW018 (MWSS018R1, Foster Wheeler, 1998)
Miscellaneous Extractable Compounds
N-Nitrosodiphenylamine 29.00 ug/kg 28 1.04
MWO021 (MWSS021R1, Foster Wheeler, 1998)
Metals
Mercury 0.76 mg/kg 0.59 1.29
MW022 (MWSS022R1, Foster Wheeler, 1998)
Miscellaneous Extractable Compounds
N-Nitrosodiphenylamine 46.00 ug/kg 28 1.64
Metals
Copper 637.00 mg/kg 390 1.63
Mercury 2.20 E mg/kg 0.59 3.73
MWO024 (MWSS024R1, Foster Wheeler, 1998)
High Molecular Weight Polycyclic Hydrocarbons
Fluoranthene 4300.00 ug/kg 2500 1.72
Pyrene 3500.00 ug/kg 3300 1.06
Low Molecular Weight Polycyclic Hydrocarbons
Anthracene 1000.00 ug/kg 960 1.04
MWO025 (MWSS025R1, Foster Wheeler, 1998)
Metals
Mercury 5.90 E mg/kg 0.59 10.00
MWO026 (MWSS026R1, Foster Wheeler, 1998)
Metals
Arsenic 70.00 mg/kg 57 1.23
Zinc 423.00 mg/kg 410 1.03
MWO027 (MWSS027R1, Foster Wheeler, 1998)
Metais
Mercury 0.89 mg/kg 0.59 1.51
MW028 (MWSS028R1, Foster Wheeler, 1998)
Low Molecular Weight Polycyclic Hydrocarbons
Fluorene 550.00 ug/kg 540 1.02
MW029 (MWSS029R1, Foster Wheeler, 1998)
Metals
Mercury 1.20 mg/kg 0.59 2.03
MWO030 (MWSSO030R1, Foster Wheeler, 1998)
Metals :
Mercury _ 2.00 mg/kg 0.59 3.39
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Table 2. Round 1A Surface Sediment Exceedences (Continued)

Chemical Concentration Fiag Units sSQo EF

MWO031 (MWSS031R1, Foster Wheeler, 1998)
High Molecular Weight Polycyclic Hydrocarbons

Benzo(a)anthracene 2000.00 ug/kg - 1600 1.25
Benzofluoranthenes 7800.00 ug/kg 3600 217
Chrysene 2900.00 ug/kg 2800 1.04
Fluoranthene 6900.00 ug/kg 2500 2.76
Pyrene 5900.00 ug/kg 3300 1.79
Total HPAH 28430.00 ug’kg 17000 1.67
Low Molecular Weight Polycyclic Hydrocarbons
Acenaphthene 660.00 " ug/kg 500 1.32
Anthracene 1000.00 ug/kg 960 1.04
Fluorene 710.00 ug/kg 540 1.31
Phenanthrene 3700.00 ug/kg 1500 2.47
Total LPAH 7280.00 ug’kg 5200 1.40
Miscellaneous Extractable Compounds
N-Nitrosodiphenylamine 43.00 U ug/kg 28 1.54
Metals
Mercury 0.92 mg/kg 0.59 1.56
Polychlorinated Biphenylis (PCBs)
PCB (total) 1300.00 ug/kg 300 4.33
Pesticides
4,4-DDE 93.00 ug/kg 9 10.33
Phthalates
Butylbenzylphthalate 1000.00 U ug/kg 900 1.1
MWO032 (MWSS032R1, Foster Wheeler, 1998)
Miscellaneous Extractable Compounds
Benzoic acid 1300.00 J ug/kg 650 2.00
Metals
Arsenic 97.20 mg/kg 57 1.71
Copper 1100.00 E mg/kg 390 2.82
Mercury 4.70 mg/kg 0.59 7.97
Zinc 515.00 mg/kg 410 1.26
MWO034 (MWSS034R1, Foster Wheeler, 1998)
Metals
Mercury 0.74 mg/kg 0.59 1.256
Phenols
Phenol 620.00 E ug/kg 420 1.48
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Table 2. Round 1A Surface Sediment Exceedences (Continued)

Chemical Concentration Flag Units sSQo EF
MW035 (MWSS035R1, Foster Wheeler, 1998)
Miscellaneous Extractable Compounds
N-Nitrosodiphenylamine 32.00 U ug/kg 28 1.14
Metals
Mercury 1.10 mg/kg 0.59 1.86
MWO037 (MWSS037R1, Foster Wheeler, 1998)
Miscellaneous Extractable Compounds
N-Nitrosodiphenylamine 66.00 ug’kg 28 2.36
Metals
Mercury 1.40 E mg/kg 0.59 2.37
MWO039 (MWSTO39R1, Foster Wheeler, 1998)
High Molecular Weight Polycyclic Hydrocarbons
Benzo(a)anthracene 1800.00 ~ ug/kg 1600 1.13
Benzo(g,h,i)perylene 9380.00 ug/kg 720 1.38
Benzofluoranthenes 4800.00 ug/kg 3600 1.33
Fluoranthene 7800.00 ug/kg 2500 312
Indeno(1,2,3-cd)pyrene 740.00 ug’/kg 690 1.07
Pyrene 4900.00 ug/kg 3300 1.48
Total HPAH 24470.00 ug/kg 17000 1.44
Low Molecular Weight Polycyclic Hydrocarbons
Acenaphthene 1200.00 ug/kg 500 240
Anthracene 1700.00 ug’kg 960 1.77
Fluorene 1500.00 ug/kg 540 2.78
Phenanthrene 3200.00 ug/kg 1500 213
Total LPAH 10220.00 ug/kg 5200 1.97
Miscellaneous Extractable Compounds o
Dibenzofuran 1200.00 ug/kg 540 222
MW042 (MWSTO042R1, Foster Wheeler, 1998)
Metals
Mercury 1.00 E ma/kg 0.59 1.69
MW044 (MWSTO044R1, Foster Wheeler, 1998)
Metals
Mercury 2.60 E mg/kg 0.59 4.41
MWO045 (MWSTO045R1, Foster Wheeler, 1998)
Metals '
Mercury 0.85 mg/kg 0.59 1.44
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Table 2. Round 1A Surface Sediment Exceedences (Continued)

Chemical Concentration Flag Units SQO EF
MW047 (MWST047R1, Foster Wheeler, 1998)
Metals
Mercury 1.70 N mg/kg 0.59 2.88
Phenols
4-Methylphenol 690.00 ug/kg 670 1.03
MWO048 (MWSTO048R1, Foster Wheeler, 1998)
High Molecular Weight Polycyclic Hydrocarbons
Benzo(a)pyrene 1700.00 E ug/kg 1600 1.06
Benzo(g,h,i)perylene 750.00 ug/kg 720 1.04
Benzofluoranthenes 4800.00 ug’kg 3600 1.33
Fluoranthene 3200.00 ug/kg 2500 1.28
Pyrene 3600.00 ug’kg 3300 1.09
Total HPAH 18120.00 ug’kg 17000 1.07
Low Molecular Weight Polycyclic Hydrocarbons
Acenaphthene 1100.00 ug/kg 500 2.20
Fluorene 840.00 _ug/kg 540 1.56
Naphthalene 2800.00 ug/kg 2100 1.33
Phenanthrene 2500.00 ug’kg 1500 1.67
Total LPAH 8970.00 ug/kg 5200 1.73
MWO051 (MWST051R1, Foster Wheeler, 1998)
High Molecular Weight Polycyclic Hydrocarbons
Benzo(a)anthracene 6300.00 ug/kg 1600 3.94
Benzo(a)pyrene 6400.00 ug’kg 1600 4.00
Benzo(g,h,i)perylene 3800.00 ug/kg 720 5.28
Benzofluoranthenes 24000.00 ug’kg 3600 6.67
Chrysene 6400.00 ug/kg 2800 2.29
Fluoranthene 13000.00 ug’kg 2500 5.20
Indeno(1,2,3-cd)pyrene 3400.00 ug’kg 690 4.93
Pyrene 15000.00 E ug/kg 3300 4.55
Total HPAH 78300.00 ug/kg 17000 4.61
Low Molecular Weight Polycyclic Hydrocarbons
2-Methylnaphthalene 1400.00 ug/kg 670 2.09
Acenaphthene 4600.00 ug/kg 500 9.20
Acenaphthylene 1600.00 ug/kg 1300 1.23
Anthracene 2600.00 ug/kg 960 2.7
Fluorene 3800.00 ug’kg 540 7.04
Naphthalene 5300.00 ug/kg 2100 2.52
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Table 2. Round 1A Surface Sediment Exceedences (Continued)

Chemical Concentration Flag Units SQo EF
Phenanthrene 13000.00 ug/kg 1500 8.67
Total LPAH 32300.00 ug/kg 5200 6.21
Miscellaneous Extractable Compounds
Dibenzofuran 2900.00 ug’kg 540 5.37
N-Nitrosodiphenylamine 190.00 J ug/kg 28 6.79
Metals
Mercury 0.92 E mg/kg 0.59 1.56
Phenols
2,4-Dimethylphenol 100.00 ug/kg 29 345
2-Methylphenol 77.00 ug/kg 63 1.22
MWO052 (MWSTO052R1, Foster Wheeler, 1998)
Miscellaneous Extractable Compounds
N-Nitrosodiphenylamine 83.00 ug/kg 28 2.96
MWO054 (MWSTO054R1, Foster Wheeler, 1998) _
High Molecular Weight Polycyclic Hydrocarbons
Benzo(a)anthracene 1800.00 ug/kg 1600 1.13
Benzofluoranthenes 5600.00 ug/kg 3600 1.56
Fluoranthene 4400.00 ug/kg 2500 1.76
Indeno(1,2,3cd)pyrene 1200.00 ug/kg 690 1.74
Pyrene 5000.00 ug/kg 3300 1.52
Total HPAH 20620.00 ug/kg 17000 1.21
Low Molecular Weight Polycyclic Hydrocarbons
2-Methylnaphthalene 910.00 ugrkg 670 1.36
Acenaphthene 580.00 ug’kg 500 1.16
Anthracene 1500.00 ug/kg 960 1.56
Fluorene 1100.00 ug/kg 540 2.04
Naphthalene 4200.00 ug/kg 2100 2.00
Phenanthrene 4100.00 ug/kg 1500 2.73
Total LPAH 13080.00 ug/kg 5200 252
Miscellaneous Extractable Compounds
Dibenzofuran 580.00 ug/kg 540 1.07
Metals
Mercury 0.83 E mg/kg 0.59 1.41
Phenols .
2,4-Dimethyiphenol 54.00 ug/kg 29 1.86
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Table 2. Round 1A Surface Sediment Exceedences (Continued)

Chemical Concentration Flag Units SQO EF
MWO055 (MWSS055R1, Foster Wheeler, 1998)
Metals
Copper 402.00 mg/kg 390 1.03
Mercury 2.90 E mg/kg 0.59 492

TF-20 (TF-20, City of Tacoma, 1997)
Chlorinated Aromatic Compounds

1,2-Dichlorobenzene 99.00 U ug/kg 50 1.98
TF-21 (TF-21A, City of Tacoma, 1997)
Metals
Mercury 0.82 J mg/kg 0.59 1.39
Phthalates
bis(2-Ethylhexyl)phthaiate 1600.00 ug/kg 1300 1.23

TF-22 (TF-22A, City of Tacoma, 1997)
High Molecular Weight Polycyclic Hydrocarbons

Benzo(a)anthracene 3100.00 ug/kg 1600 1.94
Benzo(a)pyrene 3500.00 ug/kg 1600 219
Benzo(g,h,i)perylene 1900.00 ug/kg 720 264
Benzofluoranthenes 7100.00 ug/kg 3600 1.97
Chrysene 4700.00 ug’kg 2800 1.68
Dibenzo(a,h)anthracene 650.00 ug/kg 230 2.83
Fluoranthene 4100.00 ug/kg 2500 1.64
Indeno(1,2,3-cd)pyrene 1600.00 ug/kg 690 2.32
Pyrene 3400.00 ug/kg 3300 1.03
Total HPAH 30050.00 ug/kg 17000 1.77
Low Molecular Weight Polycyclic Hydrocarbons
Phenanthrene 2200.00 ug/kg 1500 1.47
Metals
Mercury 0.69 J mg/kg 0.59 1.17
Phthalates
bis(2-Ethythexyl)phthalate 3500.00 ug/kg 1300 2.69

TF-23 (TF-23, City of Tacoma, 1997)
High Molecular Weight Polycyclic Hydrocarbons

Benzo(g,h,i)perylene 750.00 ug/kg 720 1.04
Metals

Copper 398.00 J mg/kg . 390 1.02

Mercury 2.26 J mg/kg 0.59 3.83
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Table 2. Round 1A Surface Sediment Exceedences (Continued)

Chemical Concentration Flag Units

SQO

EF

Polychlorinated Biphenyls (PCBs)

PCB (total) 480.00 ug/kg
Pesticides .

4.4-DDT ' 40.00 U ug/kg

SQO - Sediment Quality Objective

EF - Exceednace Factor = Concentration divided by SQO
* - Duplicate analysis not within control limits

E - Estimated

J - Estimated Value

N - Spiked sample recovery not within control limits

U - Value not detected

300

1.60

1.18
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Table 3. Round 1A Subsurface Sediment Exceedences

Chemical Concentration Flag Units SQO EF
MWO024 (MWCS024R2A, 1.5 - 4 ft , Foster Wheeler, 1998)
High Molecular Weight Polycyclic Hydrocarbons
Fluoranthene 6600.00 ug/kg 2500 264
Pyrene 4400.00 ug/kg 3300 1.33
Total HPAH 17700.00 ug/kg 17000 1.04
Low Molecular Weight Polycyclic Hydrocarbons
Acenaphthene 730.00 ug/kg 500 1.46
Anthracene 1200.00 ug’kg 960 1.25
Fluorene 730.00 ug/kg 540 1.35
Miscellaneous Extractable Compounds
N-Nitrosodiphenylamine 34.00 U ug’kg 28 1.21
Pesticides
4,4-DDE 11.00 E ug’kg 9 1.22
MW025 (MWCS025R2A, 0.4 - § ft , Foster Wheeler, 1998)
Metals
Mercury 1.20 mg/kg 0.59 2.03
MWO027 (MWCS027R2A, 1 - 3.8 ft , Foster Wheeler, 1998)
High Molecular Weight Polycyclic Hydrocarbons
Fluoranthene 3200.00 ug/kg 2500 1.28
Low Molecular Weight Polycyclic Hydrocarbons
Acenaphthene 660.00 ug/kg 500 1.32
Fluorene 860.00 ug/kg 540 1.59
Phenanthrene 1700.00 ug/kg 1500 1.13
Total LPAH 5580.00 ug/kg 5200 1.07
Metals
Antimony 467.00 E mg/kg 150 3.1
Arsenic 130.00 : mg/kg 57 228
Copper 2900.00 mg/kg 390 7.44
Mercury 6.00 mg/kg 0.59 10.17
Silver 39.70 mg/kg 6.1 6.51
Zinc 560.00 mg/kg 410 1.37
Pesticides
4,4-DDD 18.00 P ug/kg 16 1.13
4,4-DDE 9.80 P ug/kg 9 1.09
Phenols
2,4-Dimethylphenol 62.00 ug/kg 29 214
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Table 3. Round 1A Subsurface Sediment Exceedences (Continued)

Chemical Concentration Flag Units sQO EF
MW027 (MWCS027R3A, 3.8 - 7 ft , Foster Wheeler, 1998)
High Molecular Weight Polycyclic Hydrocarbons
Fluoranthene 4300.00 ug/kg 2500 1.72
Low Molecular Weight Polycyclic Hydrocarbons
Acenaphthene " 1500.00 ug/kg 500 3.00
Anthracene 2200.00 ug/kg 960 229
Fluorene 3000.00 ug/kg 540 5.56
Phenanthrene 6600.00 ug/kg 1500 4.40
Total LPAH 14356.00 ug/kg 5200 276
Miscellaneous Extractable Compounds
Dibenzofuran 1000.00 ug/kg 540 1.85
N-Nitrosodiphenylamine 33.00 U ug/kg 28 1.18
MWO027 (MWCS027R4A, 7 - 11.5 ft , Foster Wheeler, 1998)
Phenols .
2,4-Dimethylphenol 36.00 ug/kg 29 1.24
MWO030 (MWCSO030R2A, 0.5 - 5.5 ft , Foster Wheeler, 1998)
High Molecular Weight Polycyclic Hydrocarbons
Benzo(a)anthracene 4500.00 ug/kg 1600 2.81
Benzo(a)pyrene 2400.00 ug/kg 1600 1.50
Benzo(g,h,i)perylene 1600.00 ug/kg 720 2.22
Benzofluoranthenes 8200.00 ug/kg 3600 228
Chrysene 4900.00 ug/kg 2800 1.75
Dibenzo(a h)anthracene 590.00 ug/kg 230 2.57
Fluoranthene 18000.00 ug/kg 2500 7.20
Indeno(1,2,3-cd)pyrene 1300.00 ug/kg 690 1.88
Pyrene 12000.00 ug/kg 3300 3.64
Total HPAH 53490.00 ug/kg 17000 3.15
Low Molecular Weight Polycyclic Hydrocarbons
2-Methylnaphthalene 1200.00 ug/kg 670 1.79
Acenaphthene 7200.00 ug/kg 500 14.40
Anthracene 4300.00 ug/kg 960 4.48
Fluorene 12000.00 ug/kg 540 2222
Naphthalene 4000.00 ug/kg 2100 1.90
Phenanthrene 25000.00 ug/kg 1500 16.67
Total LPAH 54380.00 ug/kg 5200 10.46
Miscellaneous Extractable Compounds
Dibenzofuran 4800.00 ug/kg 540 8.89
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Table 3. Round 1A Subsurface Sediment Exceedences (Continued)

Chemical Concentration Flag Units SQO EF
N-Nitrosodiphenylamine 160.00 U ug/kg 28 5.71
Metals
Mercury 0.64 mg/kg 0.59 1.08
Phenols
2,4-Dimethylphenol 50.00 ug’kg 29 1.72
MWO030 (MWCSO030R3A, 7 - 9 ft , Foster Wheeler, 1998)
Phenols
2,4-Dimethylphenol 37.00 ug/kg 29 1.28
MWO031 (MWCSO031R2A, 1.7 - 4 ft , Foster Wheeler, 1998)
High Molecular Weight Polycyclic Hydrocarbons
Benzo(a)anthracene 3000.00 ug/kg 1600 1.88
Benzo(a)pyrene 2300.00 ug/kg 1600 144
Benzo(g,h,i)perylene 1500.00 ug/kg 720 2.08
Benzofluoranthenes 10000.00 ug/kg 3600 278
Chrysene 3300.00 ug/kg 2800 1.18
Dibenzo(a,h)anthracene 690.00 ug/kg 230 3.00
Fluoranthene 3200.00 ug/kg 2500 1.28
Indeno(1,2,3-cd)pyrene 1400.00 ug/kg 690 2.03
Pyrene 4900.00 E ug/kg 3300 1.48
Total HPAH 30290.00 ug/kg 17000 1.78
Low Molecular Weight Polycyclic Hydrocarbons
Anthracene 3600.00 ug/kg 960 3.75
Fluorene 900.00 ug/kg 540 1.67
Phenanthrene 2800.00 ug/kg 1500 1.87
Total LPAH 9210.00 ug/kg 5200 1.77
Miscellaneous Extractable Compounds
N-Nitrosodiphenylamine 54.00 U ug/kg 28 1.93
Metals
Copper 1060.00 mg/kg 390 272
Lead 1020.00 E ‘mg/kg 450 227
Mercury 9.00 mg/kg 0.59 15.25
Pesticides
4,4-DDD 36.00 P ug/kg 16 225
4,4-DDT 71.00 E ug/kg 34 2.09
Phenols
2,4-Dimethylphenol 98.00 ug/kg 29 3.38
Phenol 570.00 B ug/kg 420 1.36
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Table 3. Round 1A Subsurface Sediment Exceedences (Continued)

Chemical Concentration Flag Units $SQO EF
MWO031 (MWCS031R3A, 4 - 5.6 ft, Foster Wheeler, 1998)
Phenols
2,4-Dimethylphenol 34.00 ug/kg 29 1.17
MWO035 (MWCSO035R3A, 1.5 - 8 ft , Foster Wheeler, 1998)
Phthalates
Diethylphthalate 1100.00 " uglkg 200 5.50
MWO037 (MWCSO037R2A, 1 - 4.7 ft , Foster Wheeler, 1998)
Metals
Mercury 1.30 mg/kg 0.59 2.20
TF-22 (TF-22B, 0.2952 - 1.5088 ft , City of Tacoma, 1997)
High Molecular Weight Polycyclic Hydrocarbons
Benzo(a)anthracene 1900.00 ug’kg 1600 1.19
Benzo(a)pyrene 2000.00 ug/kg 1600 1.25
Benzo(g,h,i)perylene 960.00 ug’kg 720 1.33
Fluoranthene 3900.00 ug/kg 2500 1.56
Indeno(1,2,3-cd)pyrene 730.00 ugrkg 690 1.06
Pyrene 3900.00 ug/kg 3300 1.18
Total HPAH 18090.00 ug/kg 17000 1.06
Low Molecular Weight Polycyclic Hydrocarbons
Phenanthrene 2700.00 ug’kg 1500 1.80
Metals
Mercury 1.26 J mg/kg 0.59 2.14
Zinc 558.00 J mg/kg 410 1.36
TF-22 (TF-22C, 1.5088 - 2.6896 ft , City of Tacoma, 1997)
High Molecular Weight Polycyclic Hydrocarbons
Benzo(a)anthracene 32000.00 ug/kg 1600 20.00
Benzo(a)pyrene 35000.00 _ ug/kg 1600 21.88
Benzo(g,h,i)perylene 20000.00 ug/kg 720 27.78
Benzofiuoranthenes 38000.00 ug/kg 3600 10.56
Chrysene ' 31000.00 ug/kg 2800 11.07
Dibenzo(a,h)anthracene 4500.00 ug/kg 230 19.57
Fluoranthene 71000.00 ug/kg 2500 28.40
Indeno(1,2,3-cd)pyrene 15000.00 ug/kg 690 21.74
Pyrene 82000.00 ug/kg 3300 24.85
Total HPAH 328500.00 ug/kg 17000 19.32
Low Molecular Weight Polycyclic Hydrocarbons
2-Methylnaphthalene 2700.00 ug/kg 670 4.03
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Table 3. Round 1A Subsurface Sediment Exceedences (Continued)

Chemical Concentration Flag Units $SQO EF

Acenaphthene 45000.00 ugkg 500 90.00

Acenaphthylene 6300.00 - ug/kg 1300 485

Anthracene 27000.00 ug/kg 960 28.13

Fluorene 26000.00 ug/kg 540 48.15

Naphthalene 8600.00 ug’kg 2100 4.10

Phenanthrene 130000.00 ug/kg 1500 86.67

Total LPAH 242900.00 ug/kg 5200 46.71
Miscellaneous Extractable Compounds

Dibenzofuran 4600.00 ug/kg 540 8.52
Metals

Lead 2750.00 mg/kg 450 6.11

Zinc 580.00 J mg/kg 410 1.41
Pesticides

4,4-DDT 40.00 U ug’kg 34 1.18

HC-2 (S-1, 0 - 0.8856 ft , Hart Crowser, 1992hb)
High Molecular Weight Polycyclic Hydrocarbons

Benzo(a)anthracene 2700.00 D ug/kg 1600 1.69
Benzo(g,h,i)perylene 820.00 D ug/kg 720 1.14
Dibenzo(a,h)anthracene 580.00 D ug/kg 230 2.52
Fluoranthene 2800.00 D ug/kg 2500 1.12
Indeno(1,2,3-cd)pyrene 970.00 D ug/kg 690 1.41
Pyrene 8300.00 D ug/kg 3300 2.52
Total HPAH 22680.00 ug/kg 17000 1.33
Low Molecular Weight Polycyclic Hydrocarbons
Acenaphthene 1300.00 ub ug/kg 500 2.60
Acenaphthylene 4500.00 ub ug/kg 1300 3.46
Phenanthrene 2400.00 D ug/kg 1500 1.60
Metals
Mercury 1.20 ma/kg 0.59 2.03

HC-2 (S-2, 0.8856 - 1.9024 ft , Hart Crowser, 1992b)
High Molecular Weight Polycyclic Hydrocarbons

Benzo(a)anthracene 2400.00 D ua/kg 1600 1.50
Benzo(g,h,i)perylene 730.00 D ug/kg 720 1.01
Dibenzo(a,h)anthracene 360.00 D ug/kg 230 1.57
Indeno(1,2,3-cd)pyrene 740.00 D ug/kg 690 1.07
Pyrene 7800.00 D ug/kg 3300 2.36
Total HPAH 19350.00 ug/kg 17000 1.14

— -
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Table 3. Round 1A Subsurface Sediment Exceedences (Continued)

Chemical Concentration Flag Units sSQO EF

Low Molecular Weight Polycyclic Hydrocarbons ‘
Acenaphthene 820.00 ub ug’kg 500 1.64
Acenaphthylene 2900.00 ub ug/kg 1300 2.23
Phenanthrene 1700.00 D ug’kg 1500 1.13

MW-1 (1,0 -1 ft, Hart Crowser, 1992a)
Chlorinated Aromatic Compounds

1,2,4-Trichlorobenzene 97.00 u ug/kg 51 1.90

1,2-Dichlorobenzene 97.00 U ug’kg 50 1.94

Hexachlorobenzene 97.00 u ug/kg 22 4.41
Chlorinated Aliphatic Compound

Hexachlorobutadiene 190.00 U ug’kg 11 17.27
High Molecular Weight Polycyclic Hydrocarbons

Benzo(g,h.i)perylene 1100.00 ug/kg 720 1.53

Dibenzo(a,h)anthracene 370.00 ug/kg 230 1.61

Indeno(1,2,3-cd)pyrene 1100.00 ug/kg 690 1.59
Miscellaneous Extractable Compounds

Benzoic acid 970.00 U ug’kg 650 1.49

Benzyl alcohol 480.00 ) ug/kg 73 6.58

N-Nitrosodiphenylamine 97.00 U ug/kg 28 3.46
Metals

Mercury 2.42 mg/kg 0.59 410
Phenols

2,4-Dimethylphenol 190.00 u ug/kg 29 6.55

2-Methylphenol 97.00 u ug’/kg 63 1.54

Pentachiorophenol 480.00 U ug’kg ' 360 1.33

MW-1 (2, 1.0168 - 2.0008 ft , Hart Crowser, 1992a)

Chlorinated Aromatic Compounds

1,2,4-Trichlorobenzene 100.00 U ug/kg 51 1.96

1,2-Dichlorobenzene 100.00 U ~ ug/kg 50 2.00

Hexachlorobenzene 100.00 U ug/kg 22 4.55
Chlorinated Aliphatic Compound

Hexachiorobutadiene 200.00 U ug/kg 11 18.18
High Molecular Weight Polycyclic Hydrocarbons

Benzo(a)anthracene 2400.00 ug/kg 1600 1.50

Benzo(a)pyrene 4100.00 ug/kg 1600 2.56

Benzo(g,h,i)perylene 3400.00 ug/kg 720 472

Benzofluoranthenes 4700.00 ug/kg 3600 1.31

August 23, 1999 @ Page 6 of 8



Table 3. Round 1A Subsurface Sediment Exceedences (Continued)

Chemical Concentration Flag Units $QO EF
Dibenzo(a,h)anthracene 780.00 ug/kg 230 3.39
Fluoranthene 3800.00 ug/kg 2500 1.52
Indeno(1,2,3-cd)pyrene 2900.00 ug/kg 690 4,20
Pyrene 6000.00 ug/kg 3300 1.82
Total HPAH 30680.00 ug/kg 17000 1.80

Low Molecular Weight Polycyclic Hydrocarbons
Phenanthrene 2000.00 ug/kg 1500 1.33
Miscellaneous Extractable Compounds
Benzoic acid 1000.00 U ug/kg 650 1.54
Benzy! alcohol 510.00 U ug/kg 73 6.99
N-Nitrosodiphenylamine 100.00 U ug/kg 28 3.57
Metals
Mercury ' 0.61 mg/kg 0.59 1.03
Phenols
2,4-Dimethylphenol 200.00 u ug/kg 29 6.90
2-Methylphenol 100.00 u ug/kg 63 1.59
Pentachiorophenol 510.00 U ug/kg 360 1.42
MWO040 (MWCSO040R2A, 1.2 - 3.5 ft , Foster Wheeler, 1998)
Metals
Mercury 1.20 mg/kg 0.59 2.03
MW041 (MWCTO041R2, 0 - 2 ft , Foster Wheeler, 1998)
Miscellaneous Extractable Compounds
N-Nitrosodiphenylamine 60.00 ug/kg 28 2.14
Metals
Mercury 0.92 E mg/kg 0.59 1.56
MWO046 (MWCTO046R2, 0 - 2 ft , Foster Wheeler, 1998)
Metals
Mercury 0.98 E mg/kg 0.59 1.66
MWO050 (MWCTO50R2, 0 - 2 ft , Foster Wheeler, 1998)
High Molecular Weight Polycyclic Hydrocarbons
Benzo(a)anthracene 5300.00 ug/kg 1600 3.31
Benzo(a)pyrene 5100.00 ug/kg 1600 3.19
Benzo(g,h,i)perylene 1200.00 ug/kg 720 1.67
Benzofluoranthenes 13400.00 ug’kg 3600 3.72
Chrysene 5500.00 ug/kg 2800 1.96
Dibenzo(a,h)anthracene 610.00 ug/kg 230 265
Fluoranthene 12000.00 ug/kg 2500 4.80
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Table 3. Round 1A Subsurface Sediment Exceedences (Continued)

Chemical Concentration Flag

Units SQO EF
Iindeno(1,2,3-cd)pyrene 1300.00 ug/kg 690 1.88
Pyrene 10000.00 E ua’kg 3300 3.03
Total HPAH 54410.00 ug/kg 17000 3.20
Low Molecular Weight Polycyclic Hydrocarbons
2-Methyinaphthalene 3100.00 ug/kg 670 463
Acenaphthene 4000.00 ug/kg 500 8.00
Acenaphthylene 1700.00 ug/kg 1300 1.31
Anthracene 6300.00 ug/kg 960 6.56
Fluorene 5800.00 ug/kg 540 10.74
Naphthalene 11000.00 ug/kg 2100 5.24
Phenanthrene 12000.00 ug/kg 1500 8.00
Total LPAH 43900.00 ug’kg 5200 8.44
Miscellaneous Extractable Compounds
Dibenzofuran 2200.00 ug/kg 540 4.07
N-Nitrosodiphenylamine 38.00 U ug/kg 28 1.36
Phenols
2,4-Dimethylphenol 37.00 ug/kg 29 1.28
SQO - Sediment Quality Objective
EF - Exceednace Factor = Concentration divided by SQO
B - Analyte detected in samples and in method blank
D - Value was from an anlysis at a secondary dilution factor
£ - Estimated
J - Estimated Value
P - The percent difference in sample concentration between the two GC columns is > 25%
U - Value not detected
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Table 4. Round 1A Bank Sediment Exceedences

Chemical Concentration Flag Units SQO EF
B-12 (B-12, City of Tacoma, 1997)
High Molecular Weight Polycyclic Hydrocarbons
Benzo(g,h,i)perylene 980.00 ug/kg 720 1.36
Dibenzo(a,h)anthracene 280.00 ug/kg 230 1.22
Indeno(1,2,3-cd)pyrene 870.00 ug/kg 690 1.26
Metals
Arsenic 76.00 mg/kg 57 1.33
Copper 977.00 J mg/kg 390 2.51
Zinc 1590.00 J mg/kg 410 3.88
B-14 (B-14, City of Tacoma, 1997)
High Molecular Weight Polycyclic Hydrocarbons
Benzo(a)anthracene 15000.00 ug/kg 1600 9.38
Benzo(a)pyrene 16000.00 ug/kg 1600 10.00
Benzo(g,h,i)perylene 5000.00 ug/kg 720 6.94
Benzofluoranthenes 19000.00 ug/kg 3600 528
Chrysene 16000.00 ug/kg 2800 571
Dibenzo(a,h)anthracene 1800.00 ug’kg 230 7.83
Fiuoranthene 22000.00 ug/kg 2500 8.80
Indeno(1,2,3-cd)pyrene 4400.00 ug/kg 690 6.38
Pyrene 270000.00 ug/kg 3300 81.82
Total HPAH 369200.00 ug/kg 17000 21.72
Low Molecular Weight Polycyclic Hydrocarbons
Acenaphthene 940.00 ug/kg 500 1.88
Anthracene 3700.00 ug/kg 960 3.85
Fiuorene 1200.00 ug/kg 540 222
Phenanthrene 20000.00 ug/kg 1500 13.33
Total LPAH 27170.00 ug/kg 5200 522
Metals
Copper 1430.00 J mg/kg 390 3.67
Nickel 389.00 mg/kg 140 2.78
Zinc 535.00 J mg/kg 410 1.30
Polychlorinated Biphenyls (PCBs) :
PCB (total) 690.00 ug/kg 300 2.30
B-15 (B-15, City of Tacoma, 1997)
High Molecular Weight Polycyclic Hydrocarbons
Benzo(a)anthracene 3500.00 ug’kg 1600 2.19
Benzo(a)pyrene 4600.00 ug/kg 1600 2.88
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Table 4. Round 1A Bank Sediment Exceedences (Continued)

Chemical Concentration Flag Units SQO EF
Benzo(g,h.i)perylene 2900.00 ug’kg 720 403
Benzofluoranthenes 7000.00 ug/kg 3600 1.94
Chrysene 3700.00 ug/kg 2800 1.32
Dibenzo(a,hjanthracene 830.00 ug/kg 230 3.61
Fluoranthene 4300.00 ug/kg 2500 1.72
Indeno(1,2,3-cd)pyrene 2500.00 ug/kg 690 3.62
Pyrene 6100.00 J ug’kg 3300 1.85
Total HPAH 35430.00 ug’kg 17000 2.08

Low Molecular Weight Polycyclic Hydrocarbons
Phenanthrene 4100.00 ug/kg 1500 273
Total LPAH 5990.00 ug’kg 5200 1.15
Metals '
Copper 1730.00 J ma/kg 390 4.44
Mercury 10.90 J mg/kg 0.59 18.47
Nickel 1780.00 mg/kg 140 12.71
Zinc 1180.00 J mg/kg 410 2.88
Polychlorinated Biphenyls (PCBs)
PCB (total) 2800.00 ug/kg 300 9.33
Phthalates
Dimethylphthalate 320.00 ug’kg 160 2.00

B-16 (B-16, City of Tacoma, 1997)
High Molecular Weight Polycyclic Hydrocarbons

Benzo(a)anthracene 2600.00 ug/kg 1600 1.63
Benzo(a)pyrene 2900.00 ug/kg 1600 1.81
Benzo(g,h,i)perylene 1700.00 ug’kg 720 2.36
Benzofluoranthenes 4400.00 ug/kg 3600 1.22
Chrysene 3100.00 ug/kg 2800 1.11
Dibenzo(a,h)anthracene 470.00 ug/kg 230 2.04
Fluoranthene 3600.00 ug/kg 2500 1.44
Indeno(1,2,3-cd)pyrene 1400.00 ug/kg 690 2.03
Pyrene 5200.00 J ug/kg 3300 1.58
- Total HPAH 25370.00 ug’kg 17000 1.49
Low Molecular Weight Polycyclic Hydrocarbons
Phenanthrene 4400.00 ug/kg 1500 293
Total LPAH 6020.00 ug/kg 5200 1.16
Metals
Zinc 468.00 J mg/kg 410 1.14

— te—— ———
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Table 4. Round 1A Bank Sediment Exceedences (Continued)

Chemical Concentration Flag Units sSQO EF

B-17 (B-17, City of Tacoma, 1997)
High Molecular Weight Polycyclic Hydrocarbons

Benzo(g,h,i)perylene 870.00 ug/kg 720 1.21

Dibenzo(a,h)anthracene 280.00 ug/kg 230 1.22

Indeno(1,2,3-cd)pyrene 710.00 ug/kg 690 1.03
Low Molecular Weight Polycyclic Hydrocarbons

Phenanthrene 1800.00 ug/kg 1500 1.20

B-18 (B-18, City of Tacoma, 1997)
High Molecular Weight Polycyclic Hydrocarbons

Benzo(a)anthracene 4000.00 ug/kg 1600 2.50
Benzo(a)pyrene 5800.00 ug’kg 1600 3.63
Benzo(g,h,i)perylene 4200.00 ug/kg 720 583
Benzofluoranthenes 8200.00 ug/kg 3600 2.28
Chrysene 4500.00 ug/kg 2800 1.61
Dibenzo(a,h)anthracene 1300.00 ug/kg 230 5.65
Fluoranthene 3600.00 ug’kg 2500 1.44
Indeno(1,2,3-cd)pyrene 3800.00 ug/kg 690 5.51
Pyrene 5000.00 J ug’kg 3300 1.52
Total HPAH 40400.00 ug/kg 17000 2.38
Low Molecular Weight Polycyclic Hydrocarbons
Phenanthrene 2000.00 ug’kg 1500 1.33

B-19 (B-19, City of Tacoma, 1997)
High Molecular Weight Polycyclic Hydrocarbons

Benzo(a)anthracene 4700.00 ug/kg 1600 2.94
Benzo(a)pyrene 5000.00 ug/kg 1600 313
Benzo(g,h,i)perylene 2800.00 ug/kg 720 3.89
Benzofluoranthenes 6800.00 ug/kg 3600 1.89
Chrysene 5400.00 ug/kg 2800 1.93
Dibenzo(a,h)anthracene 890.00 ug/kg 230 3.87
Fluoranthene 6400.00 ug/kg 2500 2.56
Indeno(1,2,3-cd)pyrene 2200.00 ug/kg 690 3.19
Pyrene 8500.00 ug/kg 3300 258
Total HPAH 42690.00 ug/kg 17000 2.51
Low Molecular Weight Polycyclic Hydrocarbons
Anthracene 1400.00 ug/kg 960 1.46
Fluorene 590.00 ug/kg 540 1.09
Phenanthrene 5000.00 ug/kg 1500 333
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Table 4. Round 1A Bank Sediment Exceedences (Continued)

Chemical Concentration Flag Units sQo EF
Total LPAH 8750.00 ug/kg 5200 1.68
Phthalates
bis(2-Ethylhexyl)phthalate 1400.00 ug/kg 1300 1.08
MW001 (MWSBO001R1, Foster Wheeler, 1998)
Phenols
2,4-Dimethyliphenol 43.00 UE ug/kg 29 1.48
2-Methylphenol 77.00 U ug/kg 63 1.22
MW008 (MWSBO08R1, Foster Wheeler, 1998)
Miscellaneous Extractable Compounds
Benzyl alcohol 89.00 E ug/kg 73 1.36
MWO008-SP (MWSB008R1 SP, Foster Wheeler, 1998)
Polychlorinated Biphenyls (PCBs) :
PCB (total) 750.00 ug’kg 300 2.50
Pesticides
4,4-DDE 22.00 P ug/kg 9 244
4,4DDT 38.00 P ug’kg 34 1.12
MWO009 (MWSBO09R1, Foster Wheeler, 1998)
High Molecular Weight Polycyclic Hydrocarbons
Benzo(a)anthracene 3400.00 ug/kg 1600 213
Benzo(a)pyrene 2400.00 ug/kg 1600 1.50
Benzofluoranthenes 10000.00 ug/kg 3600 2.78
Chrysene 3200.00 ug/kg 2800 1.14
Fluoranthene 7800.00 ug/kg 2500 312
Pyrene 5500.00 ug/kg 3300 1.67
Total HPAH 33560.00 ug/kg 17000 1.97
Low Molecular Weight Polycyclic Hydrocarbons
Phenanthrene 2300.00 ug/kg 1500 1.53
Metals
Mercury 2.00 ma/kg 0.59 3.39
MW009-SP (MWSBO09R1 SP, Foster Wheeler, 1998)
High Molecular Weight Polycyclic Hydrocarbons
Benzofluoranthenes 6000.00 . ug/kg 3600 1.67
Fluoranthene ' 2900.00 ug/kg 2500 1.16
Indeno(1,2,3-cd)pyrene 740.00 ug/kg 690 1.07
Total HPAH 17779.00 ug/kg 17000 1.05
Low Molecular Weight Polycyclic Hydrocarbons
Phenanthrene 1700.00 ug/kg 1500 1.13
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‘ Table 4. Round 1A Bank Sediment Exceedences (Continued)

Chemical Concentration Flag Units SQO EF
Metals
Copper 408.00 mg/kg 390 1.05
Mercury 1.60 mg/kg 0.59 2.71
Zinc 480.00 mg/kg 410 1.17
MWO012 (MWSBO012R1, Foster Wheeler, 1998)
Metals :
Mercury 1.30 * mg/kg 0.59 220
MWO013 (MWSBO013R1, Foster Wheeler, 1998)
Metals
Copper 1090.00 N mg/kg 390 279
Mercury 2.30 * mg/kg 0.59 3.90
MWO014 (MWSBO014R1, Foster Wheeler, 1998)
Metals
Mercury 0.76 * mg/kg 0.59 1.29
MWO015 (MWSBO015R1, Foster Wheeler, 1998)
Phenols _
2-Methylphenol 89.00 U ug/’kg 63 1.41
MWO03a (MWSBO03aR1, Foster Wheeler, 1998)
Low Molecular Weight Polycyclic Hydrocarbons
‘ Acenaphthene 670.00 ug/kg 500 1.34
Maetals
Mercury 0.87 mg/kg 0.59 1.47
Polychlorinated Biphenyls (PCBs)
PCB (total) 690.00 ug/kg 300 2.30
Pesticides
4,4-DDD 23.00 P ug/kg 16 1.44
MWO03b (MWSBO03bR1, Foster Wheeler, 1998)
Phenols
2,4-Dimethylphenol 80.00 E ug/kg 29 276
Pentachlorophenol 800.00 ug’kg 360 222

MWO04b-SP (MWSB04bR1 SP, Foster Wheeler, 1998)
Miscellaneous Extractable Compounds

Benzoic acid 990.00 E ug/kg 650 1.52

Benzyl alcohol 85.00 E ug’lkg . 73 1.16
Metals

Mercury 0.68 _ mg/kg 0.59 1.15

— —
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Table 4. Round 1A Bank Sediment Exceedences (Continued)

Chemical Concentration Flag Units $SQO EF
Phenols
2-Methylphenol 260.00 ug/kg 63 413
MW10a (MWSB10aR1, Foster Wheeler, 1998)
High Molecular Weight Polycyclic Hydrocarbons
Benzo(a)anthracene 1900.00 ug/kg 1600 1.19
Benzo(g,h,i)perylene 730.00 ug/kg 720 1.01
Benzoflueranthenes 6200.00 ug/kg 3600 1.72
Dibenzo(a,h)anthracene 360.00 ug/kg 230 1.57
Fluoranthene 4300.00 ug/kg 2500 1.72
Indeno(1,2,3-cd)pyrene 780.00 ug/kg 690 1.13
Total HPAH 20770.00 ug/kg 17000 1.22
Low Molecular Weight Polycyclic Hydrocarbons
Phenanthrene 2400.00 ug/kg 1500 1.60
Miscellaneous Extractable Compounds
Benzoic acid 730.00 ug’kg 650 1.12
Metals
Arsenic 166.00 ma/kg 57 2.91
Copper 2150.00 mg/kg 390 5.561
Lead 777.00 mg/kg 450 1.73
Mercury 1.80 mg/kg 0.59 3.05
Zinc 1390.00 mg/kg 410 3.39
MW10b (MWSB10bR1, Foster Wheeler, 1998)
High Molecular Weight Polycyclic Hydrocarbons
Benzo{a)anthracene 1800.00 ug/kg 1600 1.13
Benzofluoranthenes 7400.00 ug’kg 3600 2.06
Total HPAH 19084.00 ug/kg 17000 1.12
Metals
Arsenic 130.00 mg/kg 57 2.28
Copper 1370.00 mg/kg 390 3.51
Lead 3220.00 mg/kg 450 7.16
Mercury 1.90 mg/kg 0.59 3.22
Silver 6.20 mg/kg 6.1 1.02
Zinc 1330.00 mg/kg 410 3.24.
Phenols
Pentachlorophenol 680.00 ug’kg 360 1.89
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Table 4. Round 1A Bank Sediment Exceedences (Continued)

Chemical Concentration Flag Units sSQO EF
MW10c (MWSB10cR1, Foster Wheeler, 1998)
High Molecular Weight Polycyclic Hydrocarbons
Benzo(a)pyrene 1800.00 ug/kg 1600 1.13
Benzo(g,h,i)perylene 1300.00 ug/kg 720 1.81
Benzofluoranthenes 7800.00 ug/kg 3600 2.17
Fluoranthene 2900.00 ug/kg 2500 1.16
Indeno(1,2,3-cd)pyrene 1200.00 ug/kg 690 1.74
Total HPAH 21693.00 ug’kg 17000 1.28
Low Molecular Weight Polycyclic Hydrocarbons L
Phenanthrene 2400.00 ug’kg 1500 1.60
Metals
Arsenic 131.00 ma/kg 57 2.30
Copper 1660.00 N mg/kg 390 4.26
Lead 1790.00 mg/kg 450 3.98
Mercury 29.20 * mg/kg 0.59 49.49
Zinc 1140.00 N mg/kg 410 2.78
Polychlorinated Biphenylis (PCBs)
PCB (total) 410.00 ug/kg 300 1.37
Pesticides
4,4-DDE 10.00 U ug/kg 9 1.1
Phenols
2,4-Dimethylphenol 63.00 ug/kg 29 217
Phenol 510.00 ug/kg 420 1.21
MW11a (MWSB11aR1, Foster Wheeler, 1998)
Miscellaneous Extractable Compounds
N-Nitrosodiphenylamine 35.00 J ug/kg 28 1.25
Metals
Mercury 4,20 * mg/kg 0.59 7.12
MW11a-SP (MWSB11aR1 SP, Foster Wheeler, 1998)
High Molecular Weight Polycyclic Hydrocarbons
Benzofluoranthenes 3800.00 ug/kg 3600 1.06
Fluoranthene 2800.00 ug/kg 2500 1.12
Miscellaneous Extractable Compounds
N-Nitrosodiphenylamine 61.00 J ug/kg 28 2.18
Metals
Arsenic 121.00 mg/kg 57 212
Copper 605.00 N. mg/kg 390 1.55
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Table 4. Round 1A Bank Sediment Exceedences (Continued)

Chemical Concentration Flag Units $QO EF
Mercury 2.50 . mg/kg 0.59 424
Zinc 991.00 N mg/kg 410 242
MW11b (MWSB11bR1, Foster Wheeler, 1998)
Metals
Mercury 0.62 * mg/kg 0.59 1.05

SQO - Sediment Quality Objective

EF - Exceednace Factor = Concentration divided by SQO

* - Duplicate analysis not within control limits

B - Analyte found in the associated blank as well as the sample

E - Estimated due to exceedance of linear range of calibration of the instrument

J - Estimated Value

N - Spiked sample recovery not within control limits

P - The percent difference in sample concentration between the two GC columns is > 25%
U - Value not detected
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Table 5. Tributyltin' Resuits (ug/L)

Unfiltered Filtered 2
Sample Name Concentration Concentration
MWSS022R1 0.1
MWSS024R1 005 U 005 U
MWSS025R1 005 U 005 U
MWSS028R1 0.05
MWSS030R1 0.086
MWSS031R1 0.089
MWSS032R1 0.401
MWSS034R1 0.043
MWSS035R1 0.23
MWSTO39R1 005 U
MWST040R1 0.06 005 U
MWST043R1 005 U 005 U
MWST047R1 005 U 005 U
MWSTO048R1 005 U 005 U
MWSTO51R1 005 U 005 U
MWSTO054R1 005 U 005 U

1 - Reported as the ion
2 - 0.45 um silver metal filter

U - Not detected
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Table 6. Conventional and Physical Test Results

Ammonia Total Percent Percent Percent Percent Percent Percent Percent

as Nitrogen Sulfides Gravel' Sand Silt Clay Fines Solids TOC
Sample Name mgl/kg mg/kg % % - % % % | % %

Surface Samples
MWSS016R1 13.8 32 253 242 38.6 1.9 50.5 55 3.34
MWSS017R1 79 7 3 279 56.5 12.7 69.2 42 2;7
MWSS018R1 77 180 18.2 . a7 29.7 10.4 40.1 53 5.89
MWSS019R1 99 230 8.6 52.7 309 79 38.7 47 3.42
MWSS020R1 6.7 73 26 53.2 36.4 7.8 442 69 0.949
MWSS021R1 13.8 53 1.1 39.1 46.6 13.2 59.8 48 2.66
MWSS022R1 1.3 167 59.8 215 14 4.7 18.7 60 4.35
MWSS023R1 7.8 14 0 68 27.2 4.8 32 66 1.66:
MWSS024R1 14 723 9 38.1 38.2 14.7 53 42 4.42
MWSS025R 1 12 495 1.7 38.3 416 18.4 - 60 50 3.03
MWSS026S1 11.8 80.1 64 3.08
MWSS026R 1 6.1 148 19.7 336 353 1.4 46.7 62 244
MWSS027R1 8.8 517 1.5 40.2 414 16.9 58.3 48 - 3.32
MWSS028R1 2 162 453 275 221 5.1 27.2 70 1.26
MWSS029R 1 14.5 962 1.8 335 476 17.2 64.7 48 3.02
MWSS030R1 13.4 1080 3 30 50.1 16.9 67 46 3.61
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Table 6. Conventional and Physical Test Results (Continued)

D

Ammonia Total Percent Percent Percent Percent Percent Percent Percent
as Nitrogen Sulfides Gravel Sand Silt Clay Fines Solids TOC

Sample Name mg/kg mg/kg % % % % % % %
MWSS031R1 20.2 302 31 53.9 29.9 13.2 43 40 6.34
MWSS032R1 126 1180 35 66.8 21.8 7.9 29.7 64 24
MWSS034R1 234 667 05 30.8 52.2 16.4 68.7 55 2..95
MWSS035R1 20.8 279 44 56.5 309 8.2 39.1 54 27
MWSS037R1 151 178 2 36.3 51.7 10.1 61.7 49 4.98
MWSTO039R1 10.1 13 26 57.1 322 8.1 40.3 66 2.98
MWST040S1 45 4 56 1.71
MWSTO040R1 42 5 0 58.1 37.1 48 419 65 1.44
MWSS040R1 6.2 0.5 UND 0.1 61.8 34 41 38.1 66

MWST042R 1 6.6 224 1.5 56.7 326 9.1 41.7 55 6.17
MWSTO043R1 8.4 6 0.2 48 44 7.8 51.8 62 2.26
MWSTO044R1 9 39 45 . 336 48.3 13.6 61.9 41 5.5
MWST045R1 12.3 211 1.6 46.3 425 9.6 52.1 51 5.27
MWSTO047R1 8 620 53 31.3 51.1 12.3 63.4 38 5.23
MWST048R1 9.5 37 0.3 36 55 8.8 63.8 55 279
MWST049R1 35 252 0.9 70.1 233 56 29 63 1.65
MWSTO051R1 14 56 53 30.3 51.2 13.2 64.4 50 7.82

August 23, 1999 @ Page 2 of 8



Table 6. Conventional and Physical Test Results (Continued)

| Ammonia Total Percent Percent Percent Percent Percent Percent Percent
\ as Nitrogen Sulfides Gravel’ Sand Silt Clay Fines Solids TOC
{ Sample Name mglkg mg/kg % % % % % % %

MWSTO052R1 10.3 190 04 46.2 443 9.1 53.4 55 3.32

MWST054R1 6.5 275 11.2 30.7 41.9 16.2 58 40 13

MWSSOSSR1 10.8 694 0.1 30 51.6 18.2 69.9 47 3.‘39 ‘
|
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Table 6. Conventional and Physical Test Results (Continued)

Ammonia Total Percent Percent Percent Percent Percént Percent Percent
as Nitrogen Sulfides Gravel' Sand Siit Clay Fines Solids TOC
Sample Name mglkg mglkg % % % % % % %

Subsurface Samples

MWCS024R2A 20.2 12.2 1.5 43.7 46.2 8.6 54.8 68 5.08
MWCS024R3A 12.2 52 0.1 55.2 406 4 447 74 0.833
MWCS025R2A 13.9 792 55 454 39.1 10 | 49 63 3:79
MWCS025R3A 19.9 54.3 02 87.1 10 27 12.7 80 - 0.325
MWCS025R4A 211 51.7 0.9 78.1 17 4 21 80 0.512
MWCS026R2A 15.9 174 0.1 13.1 70.8 16.1 86.9 67 0.977
MWCS026R3A 9.8 260 0 43.8 50.1 6.1 56.2 74 0.425
MWCSO026R4A 19.1 186 03 - 391 50.2 10.4 60.6 75 0.395
MWCS027R2A 121 181 21 34.8 30.1 14.1 442 54 5.95
MWCS027R3A 74.6 257 0.1 17 69.1 138 82.9 70 1.43
MWCSO027R4A 65.1 120 0 37.6 55.1 74 62.4 72 0.65
MWCS028R4A 131 93.5 0.1 30.1 58.7 11.2 69.8 73 1.41
MWCSO028R2A 0.3 49.6 0.8 77.6 18.7 29 216 76 1.47
MWCS028R3A 1.2 38.1 1.3 88.2 8.5 2 10.5 78 0.753
MWCS029R2A 357 321 0 739 23.4 27 26.1 74 0.361

MWCS029R3A 28.7 67.1 0 49 44.5 6.5 51 77 0.376

—— p—— — —— — —— —

August 23, 1999 @ Page 4 of 8



Table 6. Conventional and Physical Test Results (Continued)

Ammonia Total Percent Percent Percent Percent Percent Percent Percent

as Nitrogen Sulfides Gravel Sand Silt Clay Fines Solids TOC
Sample Name mg/kg mgl/kg % % % % % % %
MWCS029R4A 30.2 36.3 0 67.1 28.5 4.4 329 75 0.453
MWCS030R2A 109 657 36 16.1 59.7 20.6 80.3 57 3.26
MWCSO030R3A 8.1 54.4 0.3 76.4 20.1 3.3 234 81 6..03
MWCS030S2A 99.2 620 9.4 16.4 56 18.3 743 63 2.96
MWCSO031R2A 311 727 146 54.1 236 7.8 313 64 . 5.86
MWCSO031R3A 51.7 113 1.5 46.2 40.9 11.4 52.3 66 3.39
MWCS031R4A 247 26 0.6 85.6 11.6 22 13.8 82 0.492
MWCS034R3A 1.3 33 0.1 50.3 442 5.4 496 77 0.449
MWCSO034R4A 7.6 . 572 0.1 67.1 29.2 37 32.8 72 0.911
MWCS034R2A 1.5 30.2 27 52.9 36.9 7.4 444 73 1.69
MWCS035R3A 5.6 54.3 0 344 58 7.6 65.6 73 0.666
MWCS035R4A 242 46.2 0 471 48.1 4.8 52.9 73 0.575
MWCSO03584A . 235 69.4 0 39.2 55.4 54 60.8 75 0.575
MWCS035R2A 0.8 70.7 2 67 254 5.5 31 76 1.5
MWCS037R2A 57 69 3 86.7 8.2 22 10.3 77 292
MWCSO037R3A 456 6.4 0.1 68.1 26.1 5.7 318 79 0.321
MWCSO037R4A 476 4.1 0 65.8 29.4 48 342 72 0.421

— ——— ————— — — —
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Table 6. Conventional and Physical Test Results (Continued)

Ammonia Totat Percent Percent Percent Percent Percent Percent Percent

as Nitrogen Sulfides Gravel’ Sand Silt Clay Fines Solids TOC
Sample Name mg/kg mg/kg % % % % % % %
MWCS040R2A 28 1.8 1.8 56.6 36.4 5.3 416 75 3.92
MWCSO040R3A 0.4 17.4 0.1 39.7 53.2 | 7 60.2 79 0.667
MWCS040R4A 1.5 19.9 07 88.1 9.1 22 1.3 86 0.285
MWCT041R2 10.1 626 1.3 471 425 9.1 51.6 55 4..24
MWCT046R2 45 34 0.5 47.5 37.9 14.1 52 52 3.67
MWCTO050R2 13.2 826 1 34 52.3 126 64.9 61 4.53
MWCTO053R2 5.3 83 1.8 15.7 721 10.5 82.6 58 2.66
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Table 6. Conventional and Physical Test Results (Continued)

Ammonia Total Percent Percent Percent Percent Percent Percent Percent

as Nitrogen Sulfides Gravel' Sand Silt Clay Fines Solids TOC
Sample Name mg/kg mg/kg % % % % % % %

Bank Samples
MWSB001R1 12.5 719 13.5 74.8 8.4 34 11.8 60 2
MWSBO002R1 9.1 183 224 65.7 6.9 5 119 63 0.998
MWSBO008R1 12.2 982 36.1 48.8 10.7 44 15.1 63 2.59
MWSB008S1 5.4 1230 50 1.57
MWSBO008R1 SP 9.6 7.8 27.9 60.9 8.4 27 11.1 72 3.16
MWSBOO9R1 10 770 11 46 342 8.8 43 47 3.29
MWSB009R1 SP 14 663 37 321 52.7 11.4 64.1 44 36
MWSBO012R1 2 2 14.6 65.8 15.1 45 19.6 62 4.86
MWSB013R1 1.7 70 46 48.6 33 21 5.4 76 0.519
MWSB014R1 6.7 3 54.7 415 31 06 37 71 1.7
MWSB015R1 9.3 416 59 78.4 12.2 35 15.7 52 1.49
MWSB015S1 17 114 70 1.8
MWSB03aR1 11.1 39 14.8 746 7 37 10.7 51 2.85
MWSBO03bR1 11.8 135 52 76.1 14.6 42 18.8 57 3.12
MWSB04aR1 10.5 527 8.8 78.9 99 24 12.3 61 1.22
MWSBO04bR1 13.2 344 59 732 16.1 48 20.9 64 35
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Table 6. Conventional and Physical Test Results (Continued)

Ammonia Total Percent Percent Percent Percent Percent Percent Percent

as Nitrogen Sulfides Gravel Sand Silt Clay Fines Solids TOC
Sample Name mg/kg mg/kg % % % % % % %
MWSB04bR1 SP 4 223 6.1 87.7 4.2 2 6.2 .76 2.69
MWSB10aR1 6.8 5 11 71.5 12.7 47 17.4 73 1.37
MWSB10bR1 6.7 6 38.7 43.9 11.9 5.5 17.4 68 1.'72
MWSB10cR1 47 7 341 52.3 9.1 45 13.6 49 2.15
MWSB11aR1 6.6 4 245 69.8 4.1 1.6 5.7 51 . 0.847
MWSB11aR1 SP 3.6 119 237 71.6 3 17 47 57 1.72
MWSB11bR1 6.4 199 316 55.6 8.8 4.1 12.9 70 1.79

1 - "Percent Gravel” is a percent gravel-size material in the sample and may include wood or other debris.
D - Value was from an anlysis at a secondary dilution factor

N - Spiked sample recovery not within control limits

U - Value not detected
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Table 7. Sediment Standards Biological Criteria

No ADVERSE BIOLOGICAL CRITERIA

MINOR ADVERSE BIOLOGICAL CRITERIA

Sediments are determined to have adverse
effects on biological resources when any one of

the confirmatory marine sediment biological tests

of WAC 173-204-315(1) demonstrates the
following results:

1) Amphipod: The test sedimenthasa
significantly higher* mean mortality than the
reference sediment, and the test sediment
mean mortality exceeds 25 percent, on an
absolute basis.

2) Larval: The test sediment has a mean
survivorship of normal farvae that is
significantly less® than the mean normal
survivorship in the reference sediment, and

the test sediment mean normal survivorship is

less than 85 percent of the mean normal
survivorship in the reference sediment

(i.e., the test sediment has a mean combined
abnormality and mortality that is greater than
oe equal to 15 percent relative to time-final in
the reference sediment).

3) Juvenile polychaete: The test sediment has a

mean individual growth rate that is
statistically different® from the reference
sediment mean individual growth rate, and
the test sediment has a mean individual
growth rate of less than 70 percent of the
reference sediment mean individual growth
rate.

4) Benthic Infaunal Analysis — Major Benthic

The minor adverse criteria is exceeded when any
two of the biological tests exceed the no adverse
biological criteria, or one of the following test
determinations is made:

1) Amphipod: The test sediment has a

2)

3)

significantly higher® mean mortality than the
reference sediment, and the test sediment
mean mortality is greater than a value
represented by the reference sediment mean
mortality plus thirty percent, on an absolute
basis.

Larval: The test sediment has a mean
survivorship of normal larvae that is
significantly less? than the mean normal
survivorship in the reference sediment, and
the test sediment mean normal survivorship is
less than 70 percent of the mean normal
survivorship in the reference sediment

(i.e., the test sediment has a mean combined
abnormality and mortality that is greater than
or equal to 30 percent relative to time-final in
the reference sediment).

Juvenile polychaete: The test sediment has a
mean individual growth rate that is
statistically different® from the reference
sediment mean individual growth rate, and
the test sediment has a mean individual
growth rate of less than 50 percent of the
reference sediment mean individual growth
rate.

Taxa: Mean abundance of any one group < 4) Benthic Infaunal Analysis — Major Benthic

50% of reference AND significantly (P< 0.05)

different.

Taxa: Mean abundance of any two groups <
50% of reference AND significantly (P< 0.05)
different.

NOTE:

No Adverse - as defined in Table 24 of Work Plan

Minor Adverse — as defined in Table 25 of Work Plan

@ Statistical significance is defined using a t-test, p= 0.05 for all test except the larval test, where p= 0.1.
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Table 8. Comparison of Bioassay/Benthic Results and Sediment Biolbgical Effects Interpretive Criteria

STATION R. abronius Mytilus sp. N. arenaceodentata Benthic Infaunal DESIGNATION
ID Abundance®
No MINOR No MINOR No MINOR No MiNOR
ADVERSE ADVERSE ADVERSE ADVERSE AODVERSE ADVERSE ADVERSE  ADVERSE
MW022 Pass Pass Pass Pass Pass Pass Pass
MwWO024 Pass Pass Pass Pass Pass Pass Pass
MWO025 Pass Pass Pass Pass Fail Pass Minor Adverse
MwWO039 Pass Pass Pass Pass Fail Pass Minor Adverse
MWO040 Pass Pass Pass Pass Pass Pass Pass
MWO043 Pass Pass Pass Pass Pass Pass Pass
MWO048 Pass Pass Pass Pass Pass Pass Pass
MW049 Pass Pass Pass Pass Fail® Pass Minor Adverse®
MW052 Pass Pass Pass Pass Pass Pass Pass
MWO054 Pass Pass Pass Pass Pass® Pass ‘Pass

NOTE: No Adverse — as defined in Table 24 of Work Plan
Minor Adverse — as defined in Table 25 of Work Plan

a Pollution-tolerant and opportunistic taxa are dominant in reference stations. Per Tables 24 and 25 of EPA-approved Work
Plan, reference stations do not meet performance criteria. In addition, physical parameters (e.g., TOC) indicate that
reference stations MW205 and MW207 are not appropriate (see June 24, 1998 memorandum on chronic biological testing).
Therefore, all comparisons, except MW049, were made using MW206.

®  Designation based on EPA direction to MWAC to use station MW205 to compare with MW049 even though the EPA-
approved Work Plan decision criteria were not met at this location and MW049 had no SQO exceedances.

¢ Benthic threshold exceedance based on mollusc abundance set aside per discussions with EPA (November 11, 1998
meeting; EPA 1998 comment letter).
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Table 9. Proposed Round 1B Sample Summary

Archive Strateﬂ

'g § > g % » —
2 = 3|8 o| €| 3 2| 2 £
g >o|l 8l @ sl <j ® & £
5 25|28l 3 i B 5 @ &
e a o 8 ol ol © D 3
-l 3 K] §_ 2l £ 8§ HE R 5 > a 2,
ﬂgﬁgmm?ﬁsg%%%"g gl 21 28| & 2 2 % g B8
slelol 2l £| 8l 5| &l S8l 5| E| £l el 8| 5| 2 el 5 5 3 E 28
; Station | SampleID | Northing | Easting 221389818 3<|8| 3] 8]°|2|°188] 3] & < = £ S8
101 |MWSB101R1 | 709759 | 1160411 |Hg/Cu 1 1 11 4 —
102 [MWSB102R1 | 709649 | 1160465 |Hg/Cu 1 1 3 —
103 |MWSB103R1 [ 709538 | 1160514 |Hg/Cu 1 1 3 —
104 |MWSB104R1 ] 709704 | 1160340 1 1 1 3 -
105 [MWSS105R1 | 709760 | 1160443 |Hg/Cu 1 1 3
106 |MWSS106R1 [ 709737 | 1160561 |Hg/Cu 1 1 3
107 [MWSS107R1]| 709884 | 1160523 [Hg/Cu 1 1 3 Hg/Cu
108 JMWSS108R1 | 709842 | 1160374 |Hg/Cu 1 1 3 Hg/Cu
109 [MWSS100R1 | 709838 | 1160311 1 1 1 3 —
110 [MWSS110R1 | 709970 | 1160457 |Hg/Cu 1 1 3 A Hg/Cu[>SQO @ 107 or 108 Hg and/or Cu —
111 |[MWSS111R1 | 709304 | 1160719 1 1 K 1111 8
112 |[MWSS112R1 | 709274 { 1160817 1 1 K 111 7
115 {MWSS115R1{ 709019 | 1160815 1 1 111 111 7 —
117 |MWSS117R1 ] 708916 | 1160834 1 1 11 11 7 —
| 118 [MWSB118R1 | 708654 1160938 1 11111 111]1 7 P. PP <SQO for metals | PAHs, PastPCBs | Metals
| 119 |MwsSB119R1 [ 708556 | 1160957 1 BRI 1[1]1 7| P.PP <SQO for metals | PAHs, PestPCBs | Metals
i 120 I_MWSB120R1 708466 1160983 1 111]1 11111 7 P; PP <SQO for metals PAHSs, Pest/PCBs Metals
121 MWSB121R1 | 708359 1161027 1 1]1}]1 1111 7 P; PP <SQO for metals PAHSs, Pest/PCBs Metals
122 |MWSB122R1| 708266 | 1161052 1 1{1]1 1{1]1 7 | P, PP <SQO for metals | PAHs, PestPCBs | Metals
123 |MWSB123R1 | 708198 | 1161128 1 111 MERE 71 P,PP <SQO for metals | PAHs, PestPCBs | Metals
124 |MWSB124R1 | 708095 1161143 1 11111 11111 8 P; PP <SQO for metals PAHs, Pest/PCBs Metals
126 [MWSB125R1 | 707958 | 1161210 1 111 [BERK 7] P.PP <SQO for metals | PAHs, PesYPCBs | Metals
126 |MWSS126R1] 708334 | 1161065 1 1 HERE 5 -
127 |MWSS127R1 [ 708518 | 1161017 1 1 11111 7 —
128 |MWSS128R1] 708620 | 1161037 1 1 1] 1] 5 P <SQO for metals PAHs Metals
129 [MwsB120R1 ] 708031 | 1161184 1 1 1111 5 -
130 IMWSB130R1 707837 | 1161258 1 1 11111 5 -
131 |MWSB131R1 | 707672 | 1161345 1 1 111 5 -
132 |MwsST132R1 ] 707524 | 1161455 1[1 111 HERE 8 D Conditional dioxin —
133 |MWSB133R1 | 707565 | 1161411 111 1111 5 —
134 |MwsB134R1 [ 707439 | 1161453 1)1 BERK 6 -
135 [MWST135R1 | 707427 | 1161522 111 111 11 8 D Conditional dioxin
136 {MWST136R1 | 707551 | 1161608 1] 1 111 5
137 |[MWSS137R1 | 708756 | 1160955 1 1 1T1]1 7 =
138 |[MWST138R1 | 707350 | 1161620 111 111]1 5
139 [MWST139Rt [ 707237 | 1161643 111 K 5
140 [MWST140R1 ] 707274 | 1161531 HEE 4 D Conditional dioxin —
141 |MWST141R1 | 707104 | 1161680 111 1)1]1 5
142 |MWST142R1 | 707003 | 1161805 1 1 11101 6
144 |MWST144R1 | 706918 | 1161911 1 1 (KK 7 -
145 [MWSB145R1 | 708209 | 1161514 1 HERK 5| PCB | PCB| >PCBSQO @ 148 PCB —
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Table 9. Proposed Round 1B Sample Summary
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Archive Strategy
o
— @ el - o % 0 —_
£ HEE P ERE H £
5 TR HENREEERE 4 . s
ol Z| T2l 5 hel o2 2lolw 2l al 2ol & o o q_ @ 2e
21 818l & 2l sl 8| €] 26l E[ £] < 2l 8lo]l ] 2 2 g 5 -3
. . < | 3I8l2l5l 5 8188 2515|358 s Bl5|5lz|E & |® 3 5 83
Station | Sample ID | Northing { Easting j‘{ (S|olalolalalnl <7l of O - L N S Z 3 < = < 3
>PCB SQO @ 148;
146 |MWSB146R1 | 708325 | 1161471 1 1 1 11111 6 | PCB; D |PCB; D} Conditional PCB; Dioxin -
147 |MWSB147R1 | 708448 | 1161431 1 1 1] 5 | PCB | PCB | >PCBSQO @ 148 PCB -
148 [MWSB148R1 | 708563 | 1161392 111111 111 7 PP
149 |MWSB149R1 | 708660 | 1161349 ENERK AERK 7 PP
150 [MWSB150R1 | 708752 | 1161289 11171 RER K 7 PP
153 |MWST153R1 | 708193 | 1161220 1 1 1[1 AENE 7 Al
>PCB SQO @ 148,
154 |MWST154R1 | 708304 | 1161396 1 1 1§11 5 A All Conditionat PCB; Dioxin
156 |[MWST156R1 | 708731 | 1161230 1 111]1 AEE 7
Count 49 Locations 22 914 6 18 29 23 5 0 0O 049 39 49 0 0 5 278 17
Subsurface Sample Locations
105 [MWCS105R2] 709760 | 1160443 [Hg/Cu 1 1 1] 4 Hg/Cu
105 [MWCS105R3 | 709760 | 1160443 [Hg/Cu 1 1 3 A _|Hgcu] >SQ0 @ 105R2 Hg and/or Cu -
105 [MWCS105R4 | 709760 | 1160443 [Hg/Cu 1 1 3 A [Hg/Cu| >SQ0 @ 105R2 Hg and/or Cu -
106 JMWCS106R2 | 709737 | 1160561 |Hg/Cu 1 1 3 Hg/Cu
106 |MWCS106R3 | 709737 | 1160561 [Hg/Cu 1 1 3 A |Hg/Cul >SQO @ 106R2 Hg and/or Cu -
106 |MWCS106R4 | 709737 | 1160561 |Hg/Cu 1 1 3 A |Hg/iCu] >5Q0 @ 106R2 Hg and/or Cu -
107 |MWCS107R2| 709884 | 1160523 [Hg/Cu 1 1 3 Hg/Cu
107 [MWCS107R3 | 709884 | 1160523 |Hg/Cu 1 1 3 A___|Hg/Cu] >SQO @ 107R2 Hg and/or Cu -
107 |MWCS107R4 | 709884 | 1160523 [Hg/Cu 1 1 3 A |Hg/Cul >SQO @ 107R2 Hg and/or Cu ~
108 [MWCS108R2| 709842 | 1160374 |Hg/Cu 1 1 3 Hg/Cu
108 [MWCS108R3 | 709842 | 1180374 |Hg/Cu 1 1 11 4 A~ |Hg/Cu] >5Q0 @ 108R2 Hg and/or Cu -
108 |MWCS108R4 | 709842 | 1160374 [Hg/Cu 1 1 3 A [Hg/cu] >SQ0 @ 108R2 Hg and/or Cu -
111 [MWCS11iR2]| 709304 | 1160719 1 1 1] 11111 7 All
. Chemical groups
111 |MWCS111R3 | 709304 | 1160719 1 1 1]1 1111 7 A All >SQ0 @ 111R2_ [>SQ0s
Chemical groups
111 |MWCS111Ra | 709304 | 1160719 1 1 1] 1 11101 7 A All >SQO @ 111R2_ |>SQ0s
112 [MWCS112R2| 709274 | 1160817 1 1 111 111]1 7 All
Chemical groups
112 |MWCS112R3 | 708274 | 1160817 1 1 111 111]1 7 A All >SQo @ 112R2 _[>SQO0s
Chemical groups
112 |MWCS112R4 | 709274 | 1160817 1 1 114 1(1]1 7 A All >SQO @ 112R2_ |>SQ0s
113 JMWCS113R2 | 708988 | 1160864 1 1 111 1111 7 All
L Chemical groups
113 |MWCS113R3 | 708988 | 1160864 1 1 111 1111 7 A All >SQ0 @ 113R2 _|>SQ0s
Chemical groups
13 |MWCS113R4 | 708988 | 1160864 1 1 111 111]1 1] 8 A All >SQ0 @ 113R2_ |>SQ0s
114 [MWCS114R2] 708985 | 1160984 1 1 111 KK 7 All
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Table 9. Proposed Round 1B Sample Summary

Archive Strategy
= o
[ (=
— e 6l & n _
2 e §| g ® E 3 ¢ 2 £
2 ze| 8l 8 51«12 S 5 8
g HEHREE T R g g
o) 2 8l 128 5158 (2151 3 s % Za
2| 5188l el ol Ble| D5 =212 52|33 8| &2 | 2 % g 88
siBlol £ 2l 8155 S5 El5lgldlsle el 5 | 5 2 s 8%
Station | SampleiD | Nortning | Easting | S| 2| Z| 2| X| Q1 S| 8| 3| S| 85| ofelof 8|3 5] & | B £ s LES
] Chemical groups
114 |[MWCS114R3 | 708985 1160984 1 1 111 111]1 7 A All >8Q0 @ 114R2 _ [>5Q0s ~
Chemical groups
114 lMWCS114R4 708985 1160984 1 1 111 11111 7 A All >SQo @ 114R2 |>SQ0s . -
116  |MWCS116R2 | 708957 1160801 1 1 111 11111 7 All
Chemical groups
116 MWCS116R3 | 708957 1160801 1 1 111 11111 7 A All >SQO @ 116R2  [>SQ0s
Chemical groups .
116 MWCS116R4 | 708957 1160801 1 1 111 1111 7 A All >8Q0 @ 116R2_ [>SQOs
126 |[MWCS126R2 | 708334 1161065 1 1 11111 5 Metals
126 |MWCS126R3 | 708334 1161065 1 1 11111 5 M; P All <SQO @ 126R2 _|PAHSs; Metals -
126 |[MWCS126R4 | 708334 1161065 1 1 111411 5 M; P All <SQO @ 126R2 |PAHSs; Metals -
127 ]MWCS127R2] 708518 1161017 1 1 11111 11 6 Metals
127 |MWCS127R3| 708518 1161017 1 1 11111 5 M; P All <SQO @ 127R2  [PAHS; Metals —
127 |[MWCS127R4 | 708518 1161017 1 1 11111 5 M, P All <SQO @ 127R2_ |PAHs; Metals -
135 [MWCT135R2 | 707427 1161522 111 111 11111 7 All
Chemical groups
135 MWCT135R3 | 707427 1161522 111 1 11111 (] A All >SQ0 @ 135R2  {>SQ0s -
[ Chemical groups
135 [MWCT135R4 | 707427 1161522 111 1 11111 6 A All >8Q0 @ 135R2  {>SQO0s —
136 |MWCT136R2 | 707551 1161606 111 11111 5 All
I Chemical groups
136 |MWCT138R3 | 707551 11681608 111 11111 5 A All >SQ0 @ 136R2 _ }>SQ0s -
Chemical groups
136 |MWCT136R4 | 707551 1161606 111 11111 5 A All >SQO @ 136R2 |>SQOs -
137 |MWCS137R2| 708756 | 1160955 1 1 1] 1 111]1 7 All
r Chemical groups
137 [MWCS137R3{ 708756 1160955 1 1 1{1 11111 7 A All >SQ0 @ 137R2 |>»SQOs -
l Chemical groups
137 [MWCS137R4 | 708756 1160955 1 1 1i1 11111 7 A All >SQ0 @ 137R2  |>SQ0s -
138 |MWCT138R2 [ 707350 | 1161620 111 1]1]1 5 All
r Chemical groups
138 MWCT138R3 | 707350 1161620 111 11111 11 6 A All >SQ0 @ 138R2  |>SQO0s -
: Chemical groups
138 MWCT138R4 | 707350 1161620 111 1111 5 A All >SQ0 @ 138R2 >SQ0s —
139 |[MWCT139R2 | 707237 1161643 111 t{1]1 5 All
: Chemical groups
139 |MWCT139R3 | 707237 1161643 111 11111 5 A All >SQ0 @ 139R2_ |>SQO0s —
: Chermnical grougs
139 |MWCT139R4 | 707237 1161643 111 1111 5 A All >SQ0 @ 139R2_ {>5Q0s -
141 [MWCT141R2 | 707104 1161680 111 11111 5 All
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Table 9. Proposed Round 1B Sample Summary

Archive Strategy
= o
— ‘3 g > ) B 2 °
g c 353 elE|l5| | & 2 z
o >ol g| @ 3| €| @ - ] 5
£ el 8 & 21 <) = [ o €
g 23 o8 K @ $ o
R R L e < % Ey
] B o £ ol n € A ] 4_ 2 =9
818|582l 8l 2|5l 25| 5| el ol B|5 | ES| 2| £ |2 5 2 §2
- c 173 E cl'm® 8| ¢ & © ©
Station | Sample D | Northing | Easting 2lelziolx|ol 8|8l 3=l g[8l 8lole &gl 2l B E £ g LK
-1 Chemical groups
141 JMWCT141R3 707104 | 1161680 111 1111 5 A Al) >SQ0 @ 141R2_ }>SQ0s
Chemical groups
141 |MWCT141R4 | 707104 | 1161680 111 111 5 A Al >SQ0 @ 141R2  |>SQ0s
142 {MWCT142R2 | 707003 | 1161805 1 1 111 6 All
Chemical groups
142 |MWCT142R3 | 707003 | 1161805 1 1 1 6 A All >SQ0 @ 142R2 |>SQO0s
Chemical groups
142 |MWCT142R4 | 707003 | 1161805 1 1 141 6 All >SQ0 @ 142R2 |>SQOs
143 [MWCT143R2 | 706909 [ 1161760 1 1 1] 1 6 —
143 |MWCT143R3 | 706909 | 1161760 1 1 111 7 —
143 |MWCT143R4 | 706909 | 1161760 1 1 111 3 _
144 |MWCT144R2 | 708918 | 1161911 1 1 111 3 =
144 |MWCT144R3 | 706918 | 1161911 1 1 111 6 All
Chemical groups
144 |MWCT144R4 | 708918 | 1181911 1 1 6 All >SQ0 @ 144R3 _ |>SQ0s All
151 |[MWCS151R2] 709488 | 1160947 1 1 7
151 |MWCS151R3 | 709488 | 1160947 1 1 7 All
Chemical groups
151  |MWCS151R4 | 709488 | 1160947 1 1 7 All >5Q0 @ 151R2 |>SQ0s
152 [MWCS152R2 | 709462 | 1160835 1 1 8
152 [MWCS152R3 | 709462 | 1160835 1 1 7 All
Chemical groups
152 |MWCS152R4 | 709462 | 1160835 1 1 7 A All >SQ0 @ 152R2 _|>SQ0s
Chemical groups
153 |MWCT153R2 | 708193 | 1161220 1 1 7 A All >SQ0 @ 153R1 >SQ0s -
153 [MWCT153R3 | 708193 | 1161220 1 1 7 A All —
153 |MWCT153R4 | 708193 | 1161220 1 1 7 A All —
155 |MWCS155R2 | 709010 | 1180755 1 1 7 All
Chemical groups
155 |MWCS155R3 | 709010 | 1160755 1 1 7 A All >SQ0 @ 155R2 _|>SQOs
k Chemical groups
155 JMWCS155R4 | 709010 | 1160755 1 1 7 All >8Q0-@ 155R2  [>SQOs
156 |MWCT156R2 { 708731 | 1161230 1 7 All
Chemical groups
156 |MWCT156R3 | 708731 | 1161230 1 All >SQ0 @ 156R2 _|>SQ0s
Chemical groups
156 |MWCT156R4 | 708731 | 1161230 1 All >5Q0 @ 156R2 .|>SQ0s
157 (MWCS157R2[ 709138 [ 1160969 1 1 All
Chemical groups
157 |MWCS157R3 | 709138 | 1160869 1 1 Al >SQ0 @ 157R2  |>SQ0s
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Table 9. Proposed Round 1B Sample Summary

i

VRN

Archive Strategy
P = o
[} c
— 2 el 1] 5
5 LKL o EIZ | & 3 z
8 ze| 8¢ 2l <|2 K] 5 2
g 8ol al 3 8| 8|3 S 8 a
-|S gl | 238 zl=E]l8 [2€l 5 = s, T
2l 58| 8l el ol Bl < 25| 2| 2| 2| | 5|2l BlS| B 2 | 2 % 2 34
[~ [7] © cl
siation | sampetn | nornng | Easting | 2| 8| 2| 8 F| D1 8| 2| 35 3| 8 5/S[ 5383 5| B |8 g E 85
Chemical groups
157 iMWCS157R4 709138 1160969 1 1 111 11111 7 A All >8Q0 @ 157R2 |>SQO0s
Count 26 Locations 51 15657 0 9 48 37 0 0 0 07866 78 0 0 B8 459 48 48
Biological Sample Locations
34 [MWASO034R1 | 708926 1161088 1 1 111 1 5
37 [MWAS037R1 | 708663 1161106 1 1 111 1 5
41 [MWATO41R1 | 708305 | 1161277 1 111]1 1 5
42 [MWATO042R1 708195 1161410 1 1 111 1 5
44  IMWATO44R1 [ 707996 | 1161264 1 11 1] 1 1 5
45 [MWATO45R1 [ 707950 | 1161528 1 11 111 1 5
46  [MWATO046R1 707839 1161472 1 1 111 1 5
47  [MWAT047R1 707776 1161314 1 1 111 1 5
153 |MWAT153R1 | 708193 | 1161220 1 1{1]1 1 5
209 [MWRC209R1]| 738775 1101496 1 1 111 1 5
206 |[MWRH206R1 | 715548 1169887 11111 1 4
Count 1 Locations 0 0 0 0 0O 0 10 8 31111 011 0 0 54 1]
Natural Recovery Stations
158  [MWCT158 708490 | 1161262 1 . 1
159 [MWCT159 707804 | 1161387 1 1
Count 2 Locations 0 2 0 0 OO 0 0 00 00 O 2 0 1]
A = Archive all chemical analyses fisted for the sample.
P =SQO PAHs
PP = Pesticides/PCB
D = Dioxin
M = Metals
¢ = SVOC ists of the ical groups: phenols, PAHs, chlorinated aromatics, chlorinated alphiatics, phthatates, and misc. extractable organics, as defined in Table 1.
* = if an archived sample is triggered for an analysis by an SQO e, the chemical group i with that compound will be analyzed unless otherwisa indicated. Chemicat groups are defined in Tabie 1.
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© Table 10. Analytical R

Its for the Contami

Mobility Sed! t Composite S 1

P

Contaminant Mobility Bulk Chemistry Predicted Middle Waterway Bulk cnemlstry"
Sediment Quality Middie Waterway Round 1A Thea Foss Dredge Prism Thea Foss SSMA7 Middle Waterway Tideflat || Volume-Weighted Predicted | Volume-Weighted Predicted | Volume-Weighted Predicted

Parameter Objective Contaminant Mobility Composite Composite® - Composite” “Hotspot™ Bulk Chemistry® Concentrations 5,000 cy Concentrations 10,000 cy Concentrations 15,000 cy
[foc =) 24 3 39 7.2 — o —
SVOCs (ug/kg)

Benzo(a)anthracene 1600 o s o A e = T gy 2 )

Benzo(a)pyrene 1600 1200

Benzo{g.h.i)perylene 720 680

Benzofiuoranthenes 3600 2100

Chrysene 2800 2000

Dibenz(a.hlanthracene 230

Fluoranthene 2500

Indeno(1,2,3-cd)pyrene 680
|Pyrene 3300

Total HPAH 17000

2-Methyinaphthalene 670

Acenaphthylene 1300

Acenaphthene 500

Anthracene 960

Filuorene 540

Naphthalene 2100

Phenanthrene 1500

Total LPAH 5200

[Phenollcs {ug/kg)

2,4-Dimethylphenol 29 20 19U - 28 21 21 22
2-Methyiphenol 63 10 19U — 31 11 13 14
4-Methyiphenol 670 99 97 U — 216 107 115 122
Pentachlorophenol 360 7.7 193U — 128 16 24 32
|Phenol 420 49 97U —~— 176 57 66 74
IPhthaIates (ug/kg)
|bis(2-Ethythexyl)phthalate 1300 130 737U ARy 0900 P 794 174 219 263
|[Butylbenzylphthalate 900 60U 104 U 425 UJ 139 65 70 76
|Diethylphthalate 200 43U 97U 99U 78 45 48 50
Dimethylphthalate 160 38U 97U 99 U 82 41 44 47
Di-n-butylphthalate 1400 40U 97U 114.5 89 43 47 50
Di-n-octylphthalate 6200 290 U 97U 765 152 281 272 262
1,2.4-Trichlorobenzene 51 8U 19U — 19 8 9 10
1,2-Dichlorobenzene 50 33U 19U - 22 4 6 7
1,3-Dichlorobenzene 170 3U 14Y] — 60.9 U 7 11 15
1.4-Dichlorobenzene 110 30U 97 U — 74 8 13 17
|Benzoic acid 650 55 487 U — 376 76 98 119
{8enzyl aicohol 73 21 19U - 5
Dibenzofuran 540 i g 750 o 803
Hexachlorobenzene 22 kRY] 97U - 3.3
Hexachlorobutadiene 11 3V 97U - 36
IN-Nitrosodiphenytamine 28 26U 19U — 28.5
Metals (mg/kg)

Antimony 150 4.0 4.0
Arsenic 57 13.5 13.7
Cadmium 5.1 0.55 0.63
Copper 390 1394 1401
Lead 450 127 138
Mercury 059 Tt S e ] 102

Nickel 140 11.7 12.2

Silver 6.1 0.81 0.82
2Zinc 410 120 126

Pasticides/PCBs (ug/kg)

Total PCBs 300 34 61 41 48 55
4,4'-DDD 16 50U 8.6 U 5.4 58 6.2
4,4'-DDE 9 50U 39U 5.4 5.8 6.2
4.4'-DDT 34 50U 79U 5.9 6.8 7.6
VOCs (ug/kg)

Ethylbenzene 10 30U - 34 38 4.2
Tetrachloroethene 57 3.0U - —— 89U 34 3.8 4.2

Xylenes (total) 40 3.0U -—en -— 10.0U 3.5 3.9 44

Grain Size (%)

Percent Gravel - 2 1.3 0.4 3.1 2.1 2.1 2.2

Percent Sand - 47 51.7 8.1 32.7 46.0 45.1 44.1

Percent Sitt - 42 38.7 69.5 51.2 426 43.2 43.8
|Percent Clay - 9 8.3 13.1 13.0 9.3 95 9.8
|Percent Fines - 51 47.0 825 70.5 52.3 53.6 54.9

* Data from Table 6-2 of Thea Foss Round 3 report (HartCrowser 1998). These data are included to provide a comparison with the relatively large volume and similar chemical concentration of other CB/NT sediments that may be co-disposed with Middle Waterway sediments.
° Data calcutated from Table 6-2 of Thea Foss Round 3 report (HartCrowser 1998). These data are included lo provide a comparison with the relatively large volume and similar chemical concentration of other CB/NT sediments that may be co-disposed with Middle Waterway sediments

© In the absence of Round 1B data necessary to understand the spatial resolution of sediments that require removal, we have defined potential *hotspot™ sediments based on the Round 1A and historical chemical data from the head of the Middle Waterway Specifically, the representative chemical concentration of the potential “hotspot™
sediments are based on the average chemical concentration from stations located with the potential *hotspot™ area(s). Stations used in developing the average concentration for the potential hotspot area within the lideflats inctuded stations from Round 1A and historical stations with any SQO exceedences: MW050, MWO051, MWO052,
MWO054, TF-21, TF-22, TF-23, HC-1, HC-3, MD-11. For chemicals that were not detected in a sample. the detection limit was used as the concentration and included in the calculation.
“In the absence of Round 1B dala necessary to understand the spatial resolution of sediments that require removal, we have evaluated three (3) potential "hotspol™ volumes (5000. 10,000, and 15,000 cubic yards). These preliminary volumes are based on an evaluation of Round 1A and historical chemical data and include the
assumption that the sediments to be removed are based on hotspot removal with replacement of clean sediment back 1o the original elevation. Volume-weighted concentralions assume (hat a total of 75,000 cy is the total amount of sediments (including overdredge) potentially to be removed from the Middle Waterway and that the
potential hotspot sediments wilt represent a portion of 1hat volume. For example, the volume-weighted concentration for mercury in the 10,000 cy scenario s calculated by multiplying the bulk composite concentration by 65,000, adding that product to the average hotspot concentration and 10,000 cy, and then dividing by 75,000 cy (i e.,
[(1.7*65,000)+(0 63°10,000)[/75.000 = 1 57).

Revised Final Round 18 Technical Memorandum
December 10, 1998, revised April 16, 1999

Middle Waterway Problem Area



" FIGURES

G:\WP\1699\12578.00C



I: \PROJECTS \1699001 3\DWG \MMWWFGO4~1.DWG
August 12, 1999

PLOT /UPDATE:

RWAY

gT. PAUL WATE

.. SIMPSON LAND COMPANY ~
SRR MPSON TACOMA mr‘r co)

= ..»N\;\ympw\ WATERVL N (Q’

) ‘_/,,_...;_ iy e .L
= q: — ; - W SHEP%@ . _r_______-t\\st 'B!E

= A o P _/'\-‘_/‘

. 1‘% 1] =
IRFEAININL; A \E? I ?L\ f \f - ‘GENERAL GéNSTRUC
. I(LEASED FROM [FO! §1

= ‘ ] S s “"ws--
i ﬁ 1 w 1 - :U ; ’L Jh
A0 o ; )

\\\ F - 0SS MARITI“E Cg—\/_’l Iu ﬂ L/\ [_ m[ m’]bgsmggs_nwkmm , \\Lm"ﬂuﬁ/@) MYLET FAMIL‘L P ) ITY OF TACOM4 \TACWA%

S LEASED FROM FOSS e
T — \u____F____D___“_ ______ i (mAsrmA_n) ’
s = E P ST

“ -
= U S N 53
\ \>/ \ E N IP?ONEER PAINTS, INC. A (—’—‘——‘_“—
) Tl ) (SUB-LEASED FROM MARINE .
N N \ PUGET SOUND [ , INDUSTRIES NW, INC.) (clgusts:tbz TRUGKNG j‘
. o MARITINE CO.) ‘
g‘\\éa—"#"~—w—"_" o . - |’—\_n_—_
FE
i \e I

E 7th ST

[——

) 0 300 600
NOTES:
5 CoumENCEMENT 1. Horizontal Datum: WA State Plane South Zone (NAD 83- 91)
\ Vertical Datum: COE Mean Lower Low Water

TACOMA
R 3 -l AL
PROIECT AREA = b
MIDOLE WATERWAY ] Figure 1

MIDDLE WATERWAY FOSTER @ WHEELER Middle Waterway Problem Area
Vicinity & Site Map

AND HARTMAN CONSULTING CORPORATION

uvaanw

MMWWFGO4-1.DWG




DEC 08 1998 13:36:21

I: \PROJECTS\1699001 3\DWG\MMWWF GO4A.DWG

PLOT/UPDATE:

K = -,
\ o ey
-\\ /// _ \\\\ o /,/‘-\‘
N 0 300 600 J e \
\\ SCALE IN FEET e \\
e \‘-\
T \' 1 I
3 ) U ‘ l
\ | o7, PAUL WATERWAY.

’_,,__’"
___‘/'/
. I U

e 0

,———_;:""'—*—""-‘% SIMPSON LAND COMPANY~™
< f

e SIMPSON TACOMA KRAFT, C0.)

' {7
e e

Sen

J

\ W S . 5 ACIFIC YACHV
ot _ : Py 3 ’ (7 = P . A ) BASIN INC. <
ol = Ly ! ( ’ .-".‘ ’ e R ) . I ‘ 2 | i
L %AJ o cormmontul "'5“‘ < &a L l: \7 /
- f MARINE TNDUSTRIES_NW, INC™] 7=, 3 A MARITIME - CO.) oL LLLET FAMILY LP#1 r/”,"CIW | TACOMATACOMA‘PUBLI ITY OF ucow’
[ b e P _(LEASED FROM FOSS-MARITIME-CO.) -~~~ |_\: -7 \,.*J (COAST AFT) 3 - x;;‘ , UTLTES FlRE STATION §6
. .:_ - . __l:‘..—-—.r-x— -3 - = —- = ﬂ’—_‘_‘ E FTST - -
R - S T
\ . PRt ool , """" E=| INDUSTRIES NW, INC.) ?L‘é‘i'-s'g[L’EFLRO‘:‘C‘;'ggS L . [—
\ \\ o MARITIME CO.) 0
145 £
— v ' ~ — T
Tk = =
e \\%\ ] o I | ?
\ \ SURVEY CODE. SURVEY REFERENCE
J %f-&\\ 1. City of Tacoma (1997b) . 8. FS/Tetra Tech (1988)
N 1 2. City of Tacoma (1896b) 9. RI/Tetra Tech (1985)
8, , . ® Historical Surface Sample Area 3. Environmental Partners (1995) 10. Pre -RI Agency Surveys
LEGEND MW-14 A Historical Core Sample Area 4. Parametrix (1994a) 11. Johnstone (1888) - (See Note 1 Below)
O Surface Sediment Sample Location ® Survey Code Reference 5. Parametrix (1993) 12. Johnstone (1985) - (See Note 1 Below)
e Surface Sediment and Co-located Subsurface 6. Hart Crowser (1992b) 13. Parametrix (1996)
Sediment Core Location 7. Parametrix (1988), as cited in 14. Ecology (1993)
?1 Shallow (0-2 feet) Subsurface Sediment Sample Location (1 composite sample) NOTES: Weston (1997b)
—e — Waterway Bank Sections (B-3, B-10, and B-11 subsectioned) 1. Proporty line information has been compiled from multiple data sources,

@ Representative Location of Composite Bank Sample
@ Supplemental Sample Location

Automatic Blological Testing Sample Locations

2
3.
4

. Horizontal Datum: WA state plane south zone (NAD83)

which have not been verified. This data is to be used for reference purposes only.

Vertical Datum: COE mean lower low water
Samples not collected in bank segments B-5,B-8, or B-7.

—-—— Property Line (Including Leases)

&%

MI]IDD]LIE WA’]I'IBRWAY

”mu

. _The top of bank is approximately +15 MLLW

Figure 2
Middle Waterway Problem Area
Round 1A and
Historical Sample Stations

FOSTER @ WHEELER
AND HARTMAN CONSULTING CORPORATION

MMWWFGO4A.DWG



_ E\PROJECTS\16990013\DWG\MMWWF GO4-3.0WG
August 13, 1999

PLOT/UPDATE:

. SIMPSON LAND COMPANY ™"
{(SMPSON TACOMA KRAFT CO.)

WS

ACIFIC YACHT\>/

) / . als ASN INC.
. E - lhr‘- < ) s l . : o - ! - :-_. _— ;\ : .\.
f”*””“”f — . o 'GENERAL consmuc r - :
e S e (LEASED FROM [FOSS] LT /
P L MARINE INDUSTRIES N, IN < \;' AMARITIME €0.) ™" | et FamLt g TTloTy oF TACO‘“TACWA Bbu I sty br TAcoMK
_ bl J(LEASED FROM FOSS MARI ) - ~(COAST CRAFT) , - -® unumEs FIRE STATION ga

X h T FF—ST
PIONEER PAINTS, INC. /:] ( | .._-——
(SUB~-LEASED FROM MARINE

INDUSTRIES NW, INC.) ::LgUSESLDE F;l:]u“coggscs /
MARITIME ©0.)
\ N — / /
— : EETST

~. ° ) ” Lgﬁ

AR L o o oo

O SURFACE SEDIMENT SAMPLE LOCATION

E 7th_ST

NOTES:
. SURFACE SEDIMENT AND CO-LOCATED SUBSURFACE SEDIMENT CORE LOCATION 1. Property line information has been compiled from multiple data sources, which have
P SHALLOW (0-2 FEET) SUBSURFACE SEDIMENT SAMPLE LOCATION (1 COMPOSITE SAMPLE) not been verified. This data Is to be used for reference purposes only.
Bb  WATERWAY BANK SECTIONS (B-3, B-10, AND B-11 SUBSECTIONED) : 2. Horizontal Datum: WA State Plane South Zone (NAD 83-91)

Vertical Datum: COE Mean Lower Low Water.

3. Samples not collected In bank segments B-5, B-8, or B-7.

® REPRESENTATIVE LOCATION OF COMPOSITE BANK SAMPLE
o SUPPLEMENTAL SAMPLE LOCATION
® AUTOMATIC BIOLOGICAL TESTING SAMPLE LOCATIONS
Figure 3

—.—-— PROPERTY LINE (INCLUDING LEASES) M[DDLE WATERWAY FOSTER @ WHEELER Middle Waterway Problem Area

@ HISTORICAL STATIONS Round 1A and Selected
.,m[,__,,. AND HARTMAN CONSULTING CORPORATION Historical Sample Stations

MNWWFG04—3.DWG



3

APR 05 1999 10:21:51

I: \PROJECTS\16990013\DWG\MR1AFG11.DWG

PLOT /UPDATE:

- e
—— ——

\ e e e e e =
- MW022 £ MwO32 Surface MWOS2 Surface MWOS4 £
MWO16 Surface Blological Tests Surface -« |Fines 29, 707 | |M¥037 Surface| |Biological Tests Pass Biological Tests Surface
Fines 50. 507 Flines 18, 707 |~ “qTOC 2. 407 [|52®° 4 ogy| [Fines 53. 40% | |Fines s8. 00%
L > 3% fac 4. 357 Bersolc acid .00 ||Mercury 2.37 | |NoNi trosodipheny | > e | |os 1300
. Copper 163 CorzolC acla & 85 ||N-Nitrosodiphenylamine 2. 36 ilrosodiphenylonine 2.2 2, 4-Dimethy phenol 1. 86
MWO18 Surface] |Mercury 3.73 Meggur S es | MW048 Surface 2-Methy Lnaphtha lene 1. 36
Fines 40. 007 | LN-Nitrosodiphenylamine 1. 64 7 1me y ' 26 \ MW039 Surface||Biological Tests Pass Acenaphthene 1. 16
: % = . Biolog. Tests - Minor Adverse||Fines 63. 80Y% Anthrocene 1. 56
TOC S. 89| ——— — —~ —_ . '
. - : Fines 40. 30% || TOC 2. 79% Benzo(o) anthracene 1. 13
N-Nitrosodiph . Z| . 79%
rose E enylanine 1. 04 MW024 Surface ?Yggg Sggf%g;f TOC 2. 987 || Acenaphthene 2. 20 Benzof luoranthenes 1. 56
Biological Tests Pass TOC 2 957 | Acenaphthene 2. 40 }{Benzo(o)pyrene 1. 06 | |-—-|Dibenzofuran 1. 07
:_‘IVOEI Surface Fines 53. 00Zh L, WATER Mer-cur L an Anthracene 1. 77 HBenzo(g, h, 1)perylene 1,04 F luoranthene 1. 76
Fanes 22-80% ||| Tac 4. 427 Procany T BenzoC a) anthracene 1. 13 |[Benzof luoranthenes  1.33 | [7|F tuorene 2. 04
MlZIC 1. gg/ Anthracene 1. 04 — ' Benzo(g, h, 1) perylene 1. 38 ||F luoranthene 1. 28 Indeno(1, 2, 3-cd)pyrene 1.74
ercury . F luoranthene 1. 72 e — Benzof luoranthenes 1. 33 [|F luorene 1. 56 Mercury 1. 41
Pyrene 1.06 |~ — — 7 Dibenzofuran 2. 22 |{Naphthalene 1. 33 Naphthalene 2. 00
X P rara F luoranthene 3.12 Phenanthrene 1. 67 Phenanthrene 2 73
N et St MWO27 Surface MW035 Surface F luorene 2. 78 |{Pyrene 1. 09 mi Pyrene 1.52
WM P - | Fines S8. 30% Fines 39, 10% Indeno(1, 2, 3-cd)pyrene 1.07 [|Total LPAH 1. 73. | Total LPAH 292 |
'~‘ TOC 3. 327 |_-_|T0OC 2. 71% Ehenonthrene ?. Total HPAH 1. 07, |s|===|Total HPAH 1. 21
_ | Mercury 1. 51 Mercury 1. 86 yrene . 7 Ry & TS ——) >
\ N- nltrosodlphenylominel 14U|[.£4=qTotal LPAH 1. MWO4S  Surface [ .77 () TF-20 Surfacel—
78 1Total HPAH 1. {F ines S2. 10% “J | Fines 73. 007%| .~
X - = —= = TOC S. 74—/ ] TOC 4, 337
O ' Mercury nl. 44 "QJ I;V(E—chhlorobenze\r‘w\eﬂl \?BU .
iy - ; = T~ e
SN . *181——— e 022 — 'D .,..“p et %:48 k' _{_‘ S f' _
= e - =3 IR
MWO25 Surface  |=- —“MIDDLE ATERWAY,-V T M‘ft_:'?“f,’z o 7
Biological Minor Adverse . ' ) R TN :
Fines = ~ \{}47 ,f- Q?'
TOC e = ,,,_::. T :
Mercury - e = S ar T A I %‘&Fﬁcuﬁc\c i
}\\r\,\‘\ N /0207 e 7 NI hda ATV : M\I049 _ SurFoce o 15 ' a
ARRUIERANNRN 3 SN “' £ / - \ —Aif Vl i/ . Surface BiOlOglCOl Tests Pass TF-21 SUPFOC? ,
MWO17 Surface S l ; . /|Biological Tests Pass  |uswes w _|Fines 29. 007 F_I:E"':‘es 75. Og; /
Fines  69. 20% Fines 41. 90% ‘L“ms\f“ Q |4TOC 1657 | > 15
T0C 2. 70% T0C 1. 44% = MR
e . MWOS1 Surface |—|Bis(2-ethy lhexy ) phthalate 1.23
8\;‘( S , E—M rinfMWOSS Surfac //Jf;tilges B e e R
| MWO26 Surface 4} O ines 69. 907 caclist] el (R
WWO19  Surfoce [\ 2| Fines 46. 70% w "YToC 3.394[wio42  Surface P fof 2, 4-Dimethy tphenol 3. 45 || 722 Sor 065,
Fines 38 70% | 7ac 2. 447, ©l  |Copper 103 ||Fimee 41 855 [ ol ZoMethy inaphtha lene 93 |lrac 6 127
70C 3. 42% Arsenic 1. 23 Pl Wercury 4. 92 ||1pC 6. 17% etny ‘pneno : Bis(2-ethy lhexy 1) phthalate 2. 69
Zinc 1. 03 Surface Mercury 1. 69 22:2222:2;?;\9 ? gg | Dibenzo(a, hYanthracene 2. 83
MW020  Surface Q) 43. 007 - = Anthracene 2 71 ||BenzoCg, h, i>perylene 2. 64
Fines 44, 207 4\.\ MW028 Surface 6. 34% MW043 Surface Benzol o) anthracene 3 94 || IndenoC1, 2, 3-cd) pyrene 2.3
Tac 0. 95% B|Fines 27. 204 10. 33 Biological Tests Pass Benzo( o) pyrene 2.19 | |
%\TDC 567, Acenaphthene 1. 32 F " Benzo(a) pyrene 4, 00 Benzof luoranth 1 97
> 1. 26% : ines S1. 80% Benzo(g, h, i) perylene S. 28 uoranihenes :
F luorene 1. 02 Anthracene 1. 04 TO0C 2. 26% B £l th 6 67 Benzo(a)anthracene 1. 94
MWO23  Surface 2) - 3\|BenzoC o) anthracene 1. 25 Cﬁﬂ;‘;en:“"“ enes o 29 ||Total HPAHs 1. 77
Fines 32. 007 =\ MW029 Surface “|Buty lbenzy lphthalate 1. 11U MWO044  Surface Dibenzofuran 5 37 ||[Chrysene 1. 68
TOC 1. 667 B Fl th 7 N enzorura .
P bons Fines 64. 70% enzor tuoranthenes 21 Fines 61. 90% F luoranthene 5. 20 [|Fluoranthene 1. 64
~ JToC 3. 02% g"l"‘ysenih 1. 04 70C 5. 50% F luorene 7 04 [|Phenanthrene 1. 47
= Mercury 2. 03 Flzg:::e ene f';? e Mercury 4. 41 _| _IIndeno(1, 2, 3-cd>pyrene 4. 93 g;:gz;y i'é;
Q!g 5 Y ) Mercury 1. 56 '
Mercury 1. 56 / .
\ MW0O30 Surface |__[\_ , COVERMENT e 7 Surface]—|N-Nitrosodiphenylamine 6.79
0 300 600 Fines 67. 00y [[Nnirosodipheny taninel. S4URw Y Fines 63, 407 |Naphtha lene 2. 52 ||TF-23 Surface
T e — TOC 3.61% : TOC 5. 23%| |Phenanthrene 8. 67 ||Fines 78. 004
Phenanthrene 2. 47 . TOC 10. 28%
Mercury 3.39 Pyrene 1. 79 4-Methy lphenol 1. 03 Pyrene - 4.55 Mor-cur 383
LEGEND Total LPAH 1. 40 Mercury 2. 88 Total LPAH 6. 21 y J ——
ettt Total HPAH 1' 7 Total HPAH 4.61 [|PCB (Totald 1. 60
ota Benzo(g, h, i) perylene 1. 04
O Surface Sediment Sample Location @ Historical Stations 9 pery i 02
1. 18U

Copper
—-—— Property Line (Including Leases) ____ Top of Bank 2.4°007 S
\\\\\ —_
Station Depth ' é '
Percent Fines % . ;
Percent TOC % _ Figure 4

MIDDLE WAT]ERWAY FOSTER @ WHEELER Middle Waterway Problem Area

Round 1A Surface Samples
AND HARTMAN TING RPORA N
"m.. R CONSUL co no And Exceedence Factors

Chemical Exceedence Factor

mriafgi1.DWG



HC-2 0-089 ft
MW027 - 3.8 ft MWoZ8 0.3 - 2.5 ft : - MW-1 0-1ft :
Fines ! 44_328-4 Fines 21, 60% MWO34 0.3 - 1. 87Ft ,t“,’ﬁﬁi 0.5 311637Ft Fines %Ees 62. gg_//.
TOC S. 95% T0C 1. 47% Fines 44, 40.. TOC 1: 502 T0C . .
2, 4-Dimethy lphenol 2. 14 2.5 - 6 ft ToC . 81-_63/-Ft 1.S -8 ft Mercury QESQSSE‘EEZAE"Q 2 6ou
4, 4-DDD 1.13 Fines 10. 507 '29 607 |~ T|Fines 65. 607 Dibenzo(a, h)anthracene DibenzoCa, h) anthracene 2. 52
‘ 4, 4-DDE 1. 09 TOC 0. 75% Fines 49. 60% e o €77 Indeno( 1, 2, 3-cd) pyrene Pyrene 5 55
Acenaphthene 1. 32 6 - 10 ft P A Diethylphthalate 5. 50 Benzo(g, h, 1) perylene Mercury 2.03
Antimony 3. 11 ~ |Fines 69.80% | _.-f_. 4-7Fft 8 - 12 ft * 1 BenzoCa) anthracene 1. 69
Arsenic 2. 28 TOC 1. 41% Fines 32. 80,4 Fines S2. 90% Benzo(qg, h, 1) perylene Phenanthrene 1. 60
Copper 7. 44 _ ToC 0. 91z T0C 0. S8% Indeno( 1, 2, 3-cd) pyrene Indeno(1, 2, 3-cd) pyrene 1. 41
F luoranthene 1. 28 :_4“026 0. gs-ggy{:t A 7 DibenzoCa, h) anthracene EOfGl(HPaH , l i :1‘]3
ines . A | — ,h, i . :
Eluore"e 1(13' ?—? TOC 0. 98Y% Mwo25 1.2 - 4 ft MWO37 Po47 et Eeﬁ‘iﬁi“’ pyrene Fluoranthene 1. 12
Phenanthrene 1.13 5 -8 ft Fines 26. 107 Fines 10. 30% Totol HPAHs 0.89 - 1.9 ft
Sitver 6. 51 Fines S6. 20% Tac 0. 367 B s R 2 32% F luoranthene Pyrene g 36
Total LPAH 1. 07 Tac 0437 |_|- 4-8Ft|" C Y T 90 et ¢"|BenzoC o) anthracene Acenaphthy lene e.a3u
Zinc 1. 37 8§ - 12 ft Fnes >0 957 Fines " 30. 80% Phenanthrene S(I:gg:zeg(tgeg)eonthracene 11 g;u
3.8 -7 ft|=|Fines 60. 607 Toc 0. 387 T0C 0. 32% Benzof luoranthenes B (> anth 1. 50
Fi 82. 90% TOC 0. 407 8 - 12 ft Py Mergur ARenzot o An . ecene ' -
nes : — . 407 : 10.5 - 12 ft ] y Total HPAHs 1. 14
T0C 1. 437 = RN RN 5" Foes 35007 = Fines 34. 207 e — X ={Phenanthrene 1. 13
Acenaphthene 3.00 A s 0 45%  JRL T0C 0.427 | <[MWO4l 0 -2 i )/ ~|indeno( 1, 2, 3-cd) pyrene .07 [
Anthracene 2 23 - 2 = ) - N _,%Flnes S1. 107 Benzo(q, h, 1) perylene 1. 01
Dibenzofuran 1. 85 TOC 4. 24% WG 4 = -
F luoranthene 1. 72 S SNy At 1 SRR =l ) ) Mercury 1. 56 red @’C/ F 0 - 0.66 ft
F luorene S. 56 £ - ] , T\ SN N @ e L, A e Nitrosodlphenylomine 2. 14 = Fines N/A7
N-nitrosodipheny laminel. 18U b \ 2 N ' v y % Tac_ 3. 60%
L S Y \f" 4>6N9 . s =Y —Sia L\ ~\_\
Phenanthrene 4, 40 T ';;:r‘_/vu\_‘_ 3 ol - - 0 -2 ft
Total LPAH S 28 —_[MW040 1.2 - 3.5 ft|o~=IL : 82. 50%
. - 11.5 £t =|Fines 41. 60% Sof 2. 667
Télges Gg gg/ TOC 3. 92% e re ST et Y A TS
2, 4-Dimethy lphenol 1. 24 : Mercury 3 & 93 w046 0 - 2 Fe|\ | 22 03 29 oo Ft
— - ViS ' - ' . Fines 52. 00%
T0OC S. Fines 60. 207 ! Mercury 2. 14
Mwo24 .S - 4 ft \[2, 4-Dimethy Lphenot 3, TOC 0.e67z ||7OC 3.67% || |Phenanthrene 1. 80
Fines S4. 80% . ‘|4, 4-DDD 2. 0.5-55 ft 8 - 9.5 ft |[Mercury 1.66 | LIF{uoranthene 1. 56
Toc S. 087 ! |a, 4-DDT 2. 80.30%  [lF | pes 11.30% |1 TCORST TR Z e 1. 36
4, 4-DDE 1. a2 “.]Anthracene 3. - 3. 264 T0C 0. 297 e~F-sff| Benzo(g, h, i) perylene 1. 33
Acenaphthene 1. 46 BenzoCa)anthracene 1. 88 -|2. 4-Dinethy lphenol 1. 72 1 Benzo(a) pyrene 1.es5
Anthracene 1.25 Benzo( o) pyrene 1. 44 . §—Methziaophthalene 1}4' Zg MWOS0 0 - 2 ft ||BenzoCa)anthracene 1.19
F luoranthene 2. 64 \ |Benzo(g, h, > perylene 2. 08 cenopninene ' ARUF ines 64. 907 Pyrene 1.18
F luorene 1. 35 Benzof Lluoranthenes 2 78 Anthracene 4. 48 Weast L oe 4 537 Indeno( 1, 2, 3-cd) pyrene 1. 06
N-nitrosodiphenylamine 1.21U ' Benzo(a) anthracene 2. 81 MARTY - 28 ( H 1. 06
P 33 Copper 2.72 Bonzol 0> pyrene L 50 2, 4-Dimethy lphenol 1. 28 Total HPAHs
e hpan "o Chrysene 1. 18 Bomaos ﬁyn orv lene > 2p 2-Methy lnaphtha lene 4, 63 J LS5 -27 ft
ota 1. Dibenzoa, h) anthracene 3.00  [{genzoie. h. Lpery e S o5 Acenaphthene 8. 00 IFines 76. 007
4 -8 ft F luoranthene 1. 28 u ‘ = |Acenaphthy lene 1. 31 [jAcenaphthene 90. 00
Fines 44. 707 F luorene 1. 67 Chrysene 1. 75 Anthracene 6. 56 JPhenanthrene 86. 67
Tac 0. 834 Indeno( 1, 2, 3-cd) pyrene 2. 03 Dibenzo(a, hanthracene 2.57 Benzo(a)anthracene 3. 31 |F tuorene 48. 15
S G Lead o 2. 27 Pl}ilbenzo:zron ?, gg Benzo(a) pyrene 3.19 Total LPAH : 46. 71
MW025 0.4-5Fft} ) Mercury 15. 25 uoranthene ) Benzo(g, h, i)perylene 1. 67 F luoranthene 28. 40
Fines 4S. 00% é’\ > N-nitrosodiphenylamine 1. 93U ¥ luorene ea. 22 Benzof luoranthenes 3.72 Anthroacene 28. 13
Tac 3. 797 ‘% %\ Phenanthrene 1,87 Indena(1, 2, 3-cd) pyrene 1. 88 Chrysene 1. 96 Benzo(g, h, 1) perylene - 27.78
Mercury 2. 03 G Phenoll 1. 36 Mercury 1.08 legnzo( a, hYanthracene 2. 65 Pyrene o 24. 85
S -8 ft « Pyrene 1. 48 Naphtha lene 1.90 Dibenzofuran 4, 07 Benzo(a) pyrene 21. 88
Fines 12. 70% Total LPAH 1. 77 N-nitrosodiphenylanine > 7;” __|Ftuorantnene 4. 80 Indeno( 1, 2, 3-cd) pyrene 21. 74
TOC 0. 33% Total HPAH 1.78 - ghenanthrene g 24 “|F luorene 10, 74 BenzoCa)anthracene 20. 00
8 - 12 ft 4 - 56 ft| TY;"TGLPAH 10, a¢ Indena( 1, 2, 3-cd) pyrene 1, 88 DibenzoCa, h) anthracene 19. 57
Fines 21. 00% Fines 52.30% |, T°t°l APaH 315 Naphtha lene 5. 24 Total HPAHs 19. 32
o TOC 0.51% TOC 3.39% ota 729 et N-nitrosodipheny lamine 1.36U  [|Chrysene 11. 07
on Y 2, 4-Dimethylphenol 1.17 F 23. 407 Phenanthrene 8. 00 Benzof luoranthenes 10. 56
5 % 5.6 - 10 f4 Ttllges % 037 Pyrene 3. 03 |Dibenzofuran 8. 52
[ Fines 13. 80% _ : . Total LPAH 8. 44 Lead 6. 11
Eo | T T — Toc 0.49% | |2 4-Dimethylphenol 1.28 Total HPAH 3. 20 Acenaphthy lene 4, 85
=
2 Surface Sediment and Co-located Subsurface LEGEND prhth“:e”e . :' ég
0 Sediment Core Location §,2§”‘V napthalene Nt
a° P1 Shallow (0-2 feet) Subsurface Sediment Sample Location (1 composite sample) - '
ok 4, 4-DDT 1. 18U
a< @ Historical Stations StOt'::t e De;th =
© erc ines % Figure
z ————Property Line (Including Leases) : , g
2k anm WA’]I‘IBRWAY porty g Percent TOC % FOSTER WHEELER - Middle Waterway Problem Area
(S N al y
e Chemical Exceedence Factor Round 1A Subsurface Samples
gé % 10 chemicals had detection limits greater than SQO In each AND HARTMAN CONSULTING CORPORATION
<& ”m, interval of MW-1 And Exceedence Factors

mrlafg12.0WG
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PLOT/UPDATE:

MWO30 Surface| [MWO30 Surface| |B-18 Surface B-19 Surface|ruuaar_sp Surface| [B-16 Surface B-17 Surface
. . ines 18. 80% Fines 11. 0% Fines 20. 0% . N Fi 6. 0% Fi 17. 0%
Fines 10. 797 1 |1oc 3. 127 ||toc 2.77% TOC 2. 37 ||Fines 6207 | [Z0€® oo Lares 5 o
T0C 2. 85% \ ’ * f e Y21 vaoc 2. 69% 1. 7% . 2%
4, 4-DDD 1. 44 g' 43'2?"““?9”?‘ g 275’ Penzotajanthrocene 52 Snthracene 138 ||e-Metny tphenot 4. 13 Benzo(a) anthracene 1. 63 Benzo(g, h, i)perylene 1.21
Acenaphthene 1. 34 entecnioropneno ‘ Borzo( ﬁy') v len s 83 Benzo( °) anthrocene S 13 ||Benzoic acid 1. 52 Benzao(a) pyrene 1. 81 DibenzoCa, h)anthracene 1. 22
Mercury 1. 47 SCRCE-TPEET 20 ? , tperylene : enzotalpyrene ‘ Benzyl alcohol 1.16 Benzo(g, h, idperylene 2.36 Indeno(l,2,3-cd)pyrene 1.03
PCB ¢(total) 2. 30 gﬁ:iggn:oronthenes ? g? ggnzgi_?: h:.')gsgr);el:”e :13 gg Mercury 1. 15 Benzof tuoranthznes 1. 22 Phenanthrene 1. 20
= — D N - : n uoran ‘ Chrysene 1. 11 -\\
e - - ™ 7 ~|Dibenzoa, h)anthracene 5. 65 Bis(2-Ethylhexyl)phtha 1. 08 ~I1p: o\ \
:_“.ulb ?;rggf/:e F luoranthene 1. 44 Chrysene g 1. 93 MWO4b Surface \1 E{Sg:zgiaé:;onthracene ? 3: ' \
Téges T 79 Indeno( 1, 2, 3-cd)pyrene S. 51 Dibenzola, h) anthracene 3. 87 Fines e0. 90z | L. Indeno( 1, 2, 3-cah pyrene 2. 03 7"— \ \
u 1' 05 . pnenanthrene 133 Fluoranthene 2. 96 |~ TQC :_;,E,OL - Phenanthrene 2. 93 \\.r"‘""\.\ X
ereury & Pyrene . 1. 52 Fluorene 1. 09 ! r— | Pyrene 1. 58 Ay \
i H t : \
MWO1S Sur‘Fo'ce‘ Tota ! HPAH 2. 38 Indeno(l, 2, 3-cd)pyrene 3. 19 TP Sarface] L Total HPAH 1. 49 \1 A ff\\ \\
Fines 1S. 707 1\ _ ~__|Phenanthrene 333 I e 12. 307 Total LPAH 1. 16 VoA
TOC 1. 497 — T Pyrene 2.98 |15 00 1. 22% Zinc 114 | N
2-Methy lphenol 1. 41U | ° Total HPAH 2. 51 = =
\\; SE——Y Surfoce Total LPAH 1. 68 AN
i VAN 11. 90% ' ;
Mwo12 Surface| >x—% -\’ . SINPSON LAND COMPAYY™ A
Fines 19, 60% SIMP3ON TACOMA KRAFT| CO.) ]
| TOC 4, 867 -
Mercury 2. 20 i
MWO13 SurFocé -
Fines 3. 40% .
T0C 0. 52% 2,4-Dimethylphenol 1. 48u
Copper 2. 79 'EfMeth\\/lohenoLL_ 1 _EY?u Mercury
Mercury 3.90 [ - - 8 ———f: B N-Ni trosodipheny
MWO14 Surface| - B AT, o | A dap T e | y
Fines 3.70% |./.- SO T e L - ]""
T0C L 70% j=Lo o - Surf _ l I Surface
Mercury 1. 29 o b _ urroce Pl 19. 0%
- I R fines 43. 00% i  W— 1 6y
MW11a-SP Surface : ‘maring Woustd TOC 3. 29% l MYLET rAmL!rLLPp -
Fines 4, 70% - i~ . _i(LEASED FROM | Benzo( o) anthracene 2. 13 Lol - ; T (COAST CRAFT) R B-12 Sur‘Faf:e
Tac 1. 72% i | BenzoCa) pyrene 1.50 =1 |- Ly A — Fines 16. 0%
gPSE’nfi:Cl th T o6 : PIONEER PAINTS, INC Benzof luoranthenes e.78 | / A i ;g
enzof luoranthenes 1. 06 ) \ L -~ . T Chrysene 1. 14 F ! Arsenic .
Copper 1. 55 \ ~ L I(SSSS%:?EEWTR,%,)MR'“E F luoranthene 3. 12 i Benzo(g, h, i)perylene 1. 36
F luoranthene 1. 12 e ' 0 Mercury 3. 39 ] Copper 2. 51
Mercury 4, 24 Phenanthrene 1. 53 35 Dibenzo(a, hYanthracene 1. 22
N-Nitrosodiphenytamine 2. 18 SOrfoce Pyrene 1. 67 ~L —_—f —————|Indeno(1l, 2, 3-cd) pyrene 1. 26
Zinc 2. 42 5 [LTotal HPAH 1. 97 wl /ETE"ST Zinc 3. 88
~r 13. 60% O Wl ~/ - — —
MW10a Surface 2. 15% J[IMwoo9-sp ' Surface B-14 Surface B-15 Surface
%Ees 1? g% 2, 4-Dimethy lpheno 2.17 {fIFines 64. 10% Fines 30. 0% Fines 25. 0%
: . Y 4, 4-DDE 1. 11U §|} TOC 3. 60% TOC 2. 8% T10OC 3. 34
Arsenic 291 | W10 I SGrF Arsenic 2. 30 Benzof luoranthenes 1. 67 Acenaphthene 1. 88 Benzo(a)anthracene 2. 19
Benzo(a) on’Fhrocene 1. 19 s 10b 1‘;”4859 BenzoC o) pyrene 1. 13 Copper 1. 0S5 Anthracene 3. 85 Benzo(a)pyrene 2. 88
Benzo(g, h, i)pery lene 1. 01 TE]EQS | 75 Benzo(g, h, i)perylene 1. 8i F luoranthene 1. 16 BenzoC o) anthracene 9. 38 Benzo(g, h, i)perylene 4, 03
genzof-‘ luorgzthenes i Zg Areenic > 28 . Benzof luoranthenes 2. 17 Indeno( 1, 2, 3-cd) pyrene 1. 07 Benzofa) pyrene 10. 00 Benzof luoranthenes 1. 94
enzoic oaci ‘ ' ' Copper 4. 26 Mercury 2.71 | Benzo(g, h, idperylene  6.94 Chrysene 1. 32
Copper 3. 51 genzo;clx)anthracene é ég F luoranthene 1. 16 [[Phenanthrene 1. 13 Benzof luoranthenes S. 28 Copper 4. 44
EibenZOia' h)anthracene % % Cg;;gr uoranthenes S st Indeno(1, 2, 3-cdypyrene 1. 74 [[Total HPAH 1.05 || -][Chrysene 5. 71 DibenzoCa, h)anthracene 3. 61
uaranihene ‘ ' Lead 3. 98 Zinc 1. 17 Copper 3. 67 Dimethylphtholate 2. 00
[ndeno(1, 2, 3-cd) pyrene 1. 13 Lead 7. 16 Mercury 49, 49 DibenzoCa, h) anthracene 7. 83 F luoranthene 1. 72
Lead 1.73 ||Mercury ? gg PCB (total 1.37 |fMWOO8-SP Surface F luoranthene 8.80 Indeno(l,2, 3-cddpyrene 3. 62
Mercury 3. 05 P?ntQCthPODhenOl l. 02 Phenanthrene 1. 60 Fines 11. 10% F luorene 2. 22 Mercury 18. 47
Phenanthrene 1. 60 ?'LV‘:"HPAH 35 Pheno | 1. 21 |ftoc 3. 16% IndenoC 1, 2, 3-cd) pyrene 6. 38 Nickel 12. 71
;Oml HPAH é gg s 3 23 Total HPAH 1.28 |[{4,4-DDE 2. 44 Nickel 2.78 PCB (total 9. 33
inc - ! - Zinc 2.78 |4, 4-DDT 1. 12 PCB (total) 2. 30 Phenanthrene 2.73
PCB (total) 2. 90 Phenanthrene 13. 33 Pyrene 1. 85
| —
N eptr & B e e 2% Tomt IR o
Fines 15. 10% ' ota ‘
® Bank Samples Percent Fines % E Tac 2. 59% Total LPAH S.23 Zinc 2 88
@ Discrete Bank Samples |Percent TOC . % %"‘. 2 Benzy! alcohol 1. 36 Zinc 130 |
@ Historical Stations Chemical Exceedence Factor — ' Figure 6
MIDDLE WATERWAY FosTER (fjf] WHEELER Middle Waterway Problem Area

— B82—Waterway Bank Composite (B-3, B-10, and B-11 subsectioned) %’ ;

Property Line (Including Leases) Py Bt Round 1A Bank Samples
-—— " uh .

And Exceedence Factors

AND HARTMAN CONSULTING CORPORATION
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PLOT/UPDATE:

T i
\ | T
i ‘I i
| !
| | \
! L
\ \ I
‘é\ ‘ ‘_f__’___,.——; | S
T AT
i
150 300 y F’_’—l‘\\ \\
SCALE IN FEET — \ \
AN
— hY t———

SIMPSON LANE
(SIMPSON TACOM/

B

WATERWAY _LI

= A

22 [ el 29 7~
— MIDDLE. WAT IRV\(TAY/_ AT
L B-12 —_Bb =

{GENERAL CONSTRU

: o . : N s [(LEASED FROM [FOS
b % s MARITIME O i ; . | CMARITINE GO T
\\ i SSRARITIME CO.)
. 0] S L e —
N -
~ 23
LEGEND |
—B-12— Waterway Bank Composite (B—3, B~10, and B—11 subsectioned) : NOTES:
(o] Surface Sediment Sample Location
° Surface Sediment and Co-—located Subsurface 1. Property line information has been compiled from multiple data sources,

Sediment Core Location which have not been verified. This data is to be used for reference purposes only.

2. Horizontal Datum: WA State Plane South Zone (NAD83-91)
Vertical Datum: COE Mean Lower Low Water (MLLW)

_ Figure 7
MIDDLE WATERWAY FosTer (fff] wHEELER Middle Waterway Problem Area

Round 1A Stations
e e AND HARTMAN CONSULTING CORPORATION GEOLOGIC CROSS SECTION LOCATIONS

mr1oxs02.DWG




DEC 03 1998 11:11:18

I: \PROJECTS\1699001 3\DWG \MR1AXS02.DWG

PLOT/UPDATE:

MWO040 Surface
Biological Tests Pass
Fines 41.90% ?9:!234 ggr;%(:;
. 1.2 = 3.5 ft Mercury 1.25
Fines 41.60% Phenol 1.48
TOC 392 % 0'.3 — 1.8 ft
Mercury 2.03 Fines 44.40%
. 3.5 — 8 ft TOC 1.69 %
Fines 60.20% 1.8 - 4 ft
10 Toc 0.67 % Fines 49.60% 10
MwWO04 Dark Gray, Silty, Fine Sand ) 8 — 9.5 ft TOC 0.45 %
B with Wood Debris Fines 11.30 % 4 — 7 ft
1 TOC - 029 % Fines 32.80%
G Fi Sandv Silt TOC 0.91 %
ol— ray, Fine Sandy Si /MWO37 S
=+ ——
Black, Fine to Medium Sand )
4 : Black,\Fine to Medium Sand
MWO037 Surface 1
Fines 61.70% MW034 _
: T0C : 4.98 7% Gray, Silty, Fine Sand with White Shells '
—-10 Mercury _ 2.37 _ -10
' N—Nitrosodiphenylamine 2.36 T i ' i
177 47 st Black, Fine to Medium Sand __Block, Silty, Fine to Medium Sand
Fines 10.307% . -
TOC 292 %
Mercury 2.20 Gray, Silty, Fine Sand
-20—— 4.7 — 10 ft — 10
Fines 30.80% £
TOC 0.32 % | Black, Fine to Medium Sand
10.5 — 12 ft | Gray, Silty with Fine Sand
Fines 34.20¢ -
ToC '  0:42 % ' | 1 | | | ! L. | |
_30 1 1 1 1 _30
0 100 200 300 400 500 600 700
EEEND : SCALE — 1"=50' HOR .
. 1"=10' VERT
MWO040
NOTES

Subsurface core location and elevations of
top and bottom of sediment recovered. _ 1. The stratigraphic contacts are generalizations based on visual observations and test data.

Variations between generalizations shown and actual conditions should be expected.
— . = 2. Refer to Figure 7 for cross section locations.
\ Existing mudline -

==
=
—

: Figure 8
MIDDLE_WATERWAY FosTer (] WHEELER Middle Waterway Problem Area

: Round 1A Stations
gy e AND HARTMAN CONSULTING CORPORATION CROSS SECTION A-A'

mrtaxs02.dwg
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PLOT/UPDATE:

MW10b Surface MWO35 Surface
Fines 17.40% 20 Fines 39.10% MW002 Surface 20
Toc .72 % |5 TOC 2.71 % Fines 11.90 % MWO034 Surface
Arsenic 2.28 Mercury 1.86 TOC 1.00 % Fines 68.70%
Benzo(a)anthracene 1.13 N—Nitrosodiphenylamine 1.14 U TOC 2.95 %
Benzofluoranthenes 2.06 05 - 15 ft Mercury 1.25
Copper 3.51 Fines 31.00% Phenol 1.48
Lead 7.16 10 TOC 1.50 % 10 0.3 - 1.8 ft
Mercury 3.22 — A 1.5 — 8 ft - Fines 44.40%
Pentachlorophenol 1.89 Fines 65.60% TOC 1.69 %
Silver 1.02 TOC 0.67 % 1.8 — 4 ft
;gtol HPAH 17)122;’{ Diethylphthalate 5.50 Fines 49.60%
inc - . 8 — 12 ft TOC 0.45 %
“MW10b : 52.90% wWoo —
0 Fines 0 4 7 ft
— TOC 0.58 % Fines 32.80%
TOC 0.91 Z
[
10 MWO034 10
' Black, Silty, Fine to Medium Sand
MWO3 4
B[?ﬁkw Silctjy,D Fti)nge Sand |
! e ebris Gray, Silty, Fine Sand
-20— Gray, Fine Sandy Silt —1—20
T :: Black, Fine to Medium Sand
Gray, Silty with Fine Sand
Gray, Fine Sandy Silt -
-30f—— —1 =30
—40 | | | | | ] | | | —40
0 100 200 300 400 500
- SECTION B-B’
LEG‘—E'!“D‘ SCALE — 1"=50" HOR
1°=10" VERT
MWO040
NOTES

Subsurface core location and elevations of
i 1. The stratigraphic contacts are generalizations based on visual observations and test data.
top and bottom of sediment recovered. Variations between generalizations shown and actual conditions should be expected.

2. Refer to Figure 7 for cross section locations.
The— Existing mudline

N
_—
Figure 9
MIDDLE WATERWAY FosTer ({ff] wHEELER Middle Waterway Problem Area
~ AND HARTMAN CONSULTING CORPORATION: Round 1A Stations
Py o B CROSS SECTION B-B

mriaxs02.dwg
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PLOT/UPDATE:

MW11b Surface MWOO1 Surface
Fines 12.80% i '
— o0 159 % — ‘;g‘gs A FOR SURFACE SAMPLE SEE FIGURE 11
Mercury / 2,4—Dimethylphenol 1.48 U MWO31 1.7 — 4 ft
10 2—Methyiphenol 1.22 U Fines 31.30%
TOC 5.86 %
2,4-Dimethyiphenol 3.38
] 4,4-DDD 2.25
4,4-DDT . 2.09
Anthracene 3.75
-10 Benzo(ogonthrocene 1.88
Benzo(a)pyrene 1.44
Black, Fine Sondy Sit with Mussel Shells Brack, Crayey St with Wood Debris M_WO3O Surf0c7e Ben zo(g,h,i)peryl ene 2.08
I Gray, Fine Sandy Silt Blm: Clayey St with Sand —1-20 Fines 67‘00; Benzofluoranthenes 2.78
Black, Fine to Medium Sand Dork Gray, Clayey Silt Dark Gray, Fine Sandy Silt TOC 361 ° Copper' 272
Gray. Fine Sandy Sit Block, Fine to Medium Sand MerCUry 339 Chrysene 1.1 8
- : — 1% - (83653675-5 ft Dibenzo(a,h)anthracene 3.00
ay, Silty, Fine San tnes N ° F|u0ronthene 128
Gray, Sity ¢ ;O4C Dimethylpheno ?7226 % Fluorene 1.67
L 1 1 1 1 1 1 1 1 1 1 1 —40 ,4—Uime pheno . ind 1'2,3_ d ne 2.03
° 100 200 300 400 00 600 2—Methylnaphthalene 1.79 Lnecﬁjno( cd)pyre 2.97
SECTION C-C’ Acenaphthene 14.40 Mercury 15.25
SCALE — 1"=100" HOR Anthracene 4.48 N—Nitrosodiphenylamine 1.93 U
17=20" VERT Benzo(a)anthracene 2.81 Phenanthrene 1.87
Benzo(a)pyrene 1.50 Phenol 1.36
Benzo(g,h,i)perylene 2.22 Pyrene 1.48
MWO029 Surface Benzofluoranthenes 2.28 Total LPAH 1.77
Fines 64.70% Chrysene 1.75 Total HPAH 1.78
T0C 302 % Dibenzo(a,h)anthracene 2.57 4 — 5.6 ft
Mercury — 2.03 Dibenzofuran 8.89 Fines 52.30%
1.2 — 4 ft Fluoranthene 7.20 T0C 339 %
Fines 26.10% Fluorene 22.22 2,4—Dimethyiphenol 117
TOC 0.36 % Indeno(1,2,3—cd)pyrene  1.88 56 — 10 ft
4 — 8 ft Mercury 1.08 Fines 13.80%
Fines 51.00% Naphthalene 1.90 TOC 0.49 %
TOC 0.38 % N—Nitrosodiphenylamine 5.71 U
8 — 12 ft Phenanthrene 16.67
Fines 35.60% Pyrene 5.64
TOC 0.45 % Total LPAH 10.46
Total HPAH 3.15
7 — 9 ft
Fines 23.407%
TOoC 6.03 %
2,4—Dimethyiphenol 1.28
NOTES
Subsurface core location and elevations of
t d bott f sedi t d. 1. The stratigraphic contacts are generalizations based on visual observations and test data.
Oop and bottom of sediment recovere = Variations between generalizations shown and actual conditions should be expected.
2. Refer to Figure 7 for cross section locations.
h—— Existing mudline
% Figure 10
MIDDLE_WATERWAY FosTer (fff] wHEELER Middle Waterway Problem Area
—=_v ; Round tA Stations
AND HARTMAN CONSULTING CORPORATION CROSS SECTION C—C’
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PLOT/UPDATE:

MWO26 Surface
: Fines 46.70%
K028 Sorface TOC 2.44 % MWG27 Surface
TOC 126 o Arsenic 1.23 Fines 58.30%
MWO12 Surface PR Zinc 1.03 TOC 3.32 %
f Fluorene 1.02 ’ : °
Fines 18.607% ore 0.4 — 2.7 ft Merc 1.51
— 5 ft . . Ury .
T0C 4.86 % 0.3 ~ 2 Fin 86.90% 1 — 3.8 ft
Fines 21.607% <S oD% :
Mercury 2.20 TOC 0.98 % Fines 44.20%
TOC 1.47 % : ° : 2
25 — 6 ft 5 - 8 ft MWOO1 Surt TOC 595 %
Fines 10 50 % Fines 56.20% _ urtace 2,4--Dimethylphenol 2.14
e o TOC 0.43 % Fines 11.70 % 4,4-DDD 113
TOC 0.7 % !
6= 10 ft 8 — 12 ft Toc 2.00 % 4,4-DDE 1.09
Fi 69.80% Fines 60.60% 2,4~Dimethylphenol  1.48 U Acenaphthene 1.32
ines _ . ° 2—Methyipheno| 1.22 U Antimon 311
Toc - A7 10C 0.40 % Arsenic d 2.28
20 ——20 Copper 7.44
Fluoranthene 1.28
Fluorene 1.59
10— —Jwo Mercury 1017
Phenanthrene 1.13
012 Silver 6.51
o MWO0O 1o Total LPAH 1.07
Zinc 1.37
3.8 — 7 ft
-10 b—— —-10 Fines 82.90%
TOC 1.43 %
_ Acenaphthene 3.00
20— Mwé28 MWo — -2 Anthracene 2.29
MWO26 Black, Cloyey Silt with Wood Debris Dibenzofuran 1.85
Black, Fine to Medium Sand i wool §3§¥.a uy Groy. Fine Sandy Sit E:uorcnthene 15 7526
-30 }— Black, Fine to Gray, Flne Sandy Siit —-30 uorene .
lock. Fine Sandy SIt Medhm Sand Black, Siy, Fine 1o Madum Sand N—Nitrosodiphenylamine 1.18 U
Black, Fine to Medium Sond Gray, Fine Sandy Silt Phenonthrene 440
-40 L L 1 L L L L — L ! L L -4 Total LPAH 2.76
° 100 200 300 400 500 600 7— 11.5 ft
Fines 62.40%
SECTION D-D’ 0 065 %
SCALE — 17-100" HOR : 2,4-Dimethyiphenol 1.24
LEGEND
MWO040
Subsurface core location and elevations of
top and bottom of sediment recovered.
~———— Existing mudline NOTES
1. The stratigraphic contacts are generalizations hbased on visual observations and test data.
Variations between generalizations shown and actual conditions should be expected.
2. Refer to Figure 7 for cross section locations.
Figure 11
MIDDLE WATERWAY FOSTER @ WHEELER Middle Waterway Problem Area

E ? . Round 1A Stations

i e B, AND-HARTMAN CONSULTING CORPORATION CROSS SECTION D-D’

mriaxs02.dwg
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PLOT/UPDATE:

MW024 Surface

_ Biological Tests Pass
20 MWO13 Surface Fines : 53.00% — 20
Fines 5.40 7% TOC 442 % MWO015 Surface
TOC 0.52 % Anthracene 1.04 Fines 15.70%
Copper 2.79 Fluoranthene 1.72 TOC 1.49 %
Mercury 3.90 Pyrene - 1.06 2—Methylphenol .41 U
1.5 - 4 ft
10 Fines 54.80% — 10
MWO1 TOC 508 %
4,4—DDE 1.22
Acenaphthene 1.46 ,
Anthracene 1.25 '
Fluoranthene 2.64 0
Fluorene 1.35 \-MW024
N—Nit diph i —121 U
Pyre;]goso phenylamine 1.33 Black, Silty, Fine to Medium Sand
Total HPAH 1.04 Gray, Fine Sandy Silt
4 — 8 ft . i
Fines 44.70% Gray, Silty, Fine Sand 10
T0C 0.83 7%
: MWO025 Surface
Black, Clayey Silt with Wood Debris Eilr?:sglco' Tests '6‘3”(')”867’*‘1"”59
T TOC 3.03 %
—20 Mercury ~10.06 —— -20
4 -
Black, Silty, Fine to Medium Sand Fines 29_00%5 ft
TOC 379 %
1 Mercury 2.03
5 — 8 ft
30— Fines 12.7C% — =30
TOC 0.33 %
8 — 12 ft
Fines 21.0C%
TOC 051 %
—40 1 | 1 1 1 | | | | | | | —40
0 100 200 300 400 500 600

SECTION E-E’
SCALE — 1"=50' HOR

LEGEND 1"=10" VERT
MWO040

Subsurface core location and elevations of —NOTES

top and f i .
op bottom of sediment recovered 1. The stratigraphic contacts are generalizations based on visual observations and test data.

Variations between generalizations shown and actual conditions should be expected.

The— Existing mudline § 2. Refer to Figure 7 for cross section locations.
@ Figure 12

MIDDLE WATERWAY FOSTER @ WHEELER ' Middle Waterway Problem Area

? Round 1A Stations
gt o, AND HARTMAN CONSULTING CORPORATION CROSS SECTION E—E'

mriaxs02.dwg




— —10

MWO37 Surface
Flnes 6170%
TOC 498 %
Mercury 2.37
N—Nitrosodipnenylamine 2.36

1 — 4.7 ft
Fines 1030%
TOC 292 7
Mercury 2.20

4.7 — 10 ft
Flnes 3080%
TOC 032 %

: 10.5 - 12 ft
Fines 3420% .
TOC : 0.42 %
10 —
MWO037

Black, Fine to Medium S}Jnd
Gray, Silty, Fine Sand

MWO026 Surface
Fines 46.70%
244 %
I\(r)scenic 1.23 MW029 Surface
Zinc 1.03 Fines 64.70%
0.4 — 2.7 ft TOC 302 %
Fines 86.90% Mercury 125)3 .
TOC 0.98 % 2 — 4t
5 — 8 ft Fines 26.10%
Fines 56.20% TOC 2.36 g/:,ft
TOC 0.43 % _
8 — 12 ft Fines 51.00%
Fines 60.60% TOC 23_8 1?; .
roc 040 % Fines 35.60%
TOC 0.45 %
10
0
— —20
MWO26 MWO029

Dark Gray, Silty Clay, Gray, Fine Sandy Silt

=~—Dark Gray, Clayey Silt

with White_Shells =10 —
/Mdium Sand
' —20—

DEC 03 1998 11:11:18
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PLOT/UPDATE:

——30 with Wood Debris Black, Fine to —30
Gray, Fine Sandy Silt | Medium Sand Gray, Silty, Fine Sand
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
LEGEND SECTION F-F’
- SCALE - 1°=100" HOR
MWO040 1"=20" VERT
Subsurface core location and elevations of NOTES

top and bottom of sediment recovered.

Th— Existing mudline

=

2 -

MIDDLE WATERWAY

3 .,
et oo By

1. The stratigraphic contacts are generalizations based on visual observations and test data.
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SEDIMENT CLASSIFICATION SYSTEM

SAMPLE DESCRIPTION

Classification of sediments in this report are based on visual observations which include
density/consistency, moisture condition, grain size, and plasticity estimates and should
not be construed to imply field nor laboratory testing unless presented herein. Visual-
manual classification methods of ASTM D 2488 modified by use of PSEP definition of
clay, silt, sand, and gravel were used.

Density/Consistency
Soil density/consistency in borings is related primarily to the Standard Penetration Resistance.
Soil density/consistency in surface samples or cores estimated based on visual observation.
Standard Standard
Penetration Penetration
. SAND or GRAVEL Resistance (N) in SILT or CLAY Resistance (N) in
Density Blows/Foot Consistency Blows/Foot
Very loose 0-4 Very soft 0-2
Loose 4-10 - Soft 2-4
Medium dense 10-30 Medium stiff 4-8
Dense 30-50 Stiff 8-15
Very dense >50 Very stiff 15-30
Hard >30

LEGEND FOR SOIL DESCRIPTION

Soil Descriptions format: .
“Moisture, color, modifying constituent, MAJOR CONSTITUENT, with minor

constituents”

Coarse-Grained Sediment Fine-Grained Sediment

Silt or Clay Modifying Constituent:  >12% Modifying Constituent: >30%

Silt or Clay Minor Constituent: 5t0 12% Minor Constituent: 15 to 29%
Sand or Gravel Minor Constituent: >15%

G:AWP699\12440.DOC » 8/19/99



SEDIMENT CLASSIFICATION SYSTEM

GRAND SIZE

Size of Opening In Inches | Number of Mesh per Inch | Grain Size in Millimeters
(US Standard)

Y e v & 3383 8. 2 & ¢ 8 8 Bs 3zs gy 85 3B E 8
T T 7 T T T 7T T 1T 171 T T T 1 I I (L8 L e
[ TN O S T DO A § N I A A TN TIAN N S A B U RN N I B )
§ 8§ E88 va & ==° -~ @ <o~ -gg 358§ 58F 388 &
COBBLES | GRAVEL | SAND SILT | CLAY
Coarse-Grained Soils Fine-Grained Soils
COARSE-GRAINED SOILS
GW | GpP GM | GC SW | SP SM | scC
Clean GRAVEL <5% fines GRAVEL with >12% fines Clean SAND <5% fines SAND with >12% fines
GRAVEL >50% coarse fraction larger than 2.0 mm SAND > 50% coarse fraction smaller than 2.0 mm
Coarse-Grained Soils >50% larger than 0.0625 mm
FINE-GRAINED SOILS
ML CL OL MH CH OH Pt
SILT CLAY Organic SILT CLAY Organic Highly
Soils with Liquid Limit <50% Soils with Liquid Limit >50% Organic Soils
Fine-Grained Soils >50% smaller than 0.0625 mm

T T T T
50 |-
59Or
2 CL
g m ]
20 |- MHorOH -
10 - CL-ML ML -
SRR N A R A o L
] 1 1 1 orl . { i L |
0 1 20 30 40 50 60 70 80 90 100
Liquid Limit

1. Size classification based on Puget Sound Estuary Program (PSEP) test method for
“Conventional Sediment Variables”

2. Classification based on American Society of Testing and Materials (ASTM)
D-2487.

GAWP 69911 2440.DOC » 8/19/99
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MIDDLE WATERWAY PROBLEM WATERWAY
TACOMA, WASHINGTON

z Field Lab CORE LOCATION MW024
MIDDLE WATERWAY Tide Level 49 . Date 5/12/98 | 5/13/98 DRIVE LENGTH, ft. 10.5
~7 Water Depth 76 Time 928 1200 RECOVERY, ft. 8.5
i iy paieig Mudline Elev. 27 RECOVERY, % 81
LAB. GRAIN SIZE DESCRIPTION OF CORE TUBES SUMMARY LOG
in percent BASED ON TUBE LENGTHS BASED ON INSITU DEPTHS
Tube No. Sample
and No. and
GRAVEL SAND SILT CLAY Depth  Depth Visual Sample Description DEPTH
i Wet, black, organic SILT. Organic SILT
| 1
i . Wet, black, fine to medium SAND.
R2A i 2 Fine to Medium SAND
| d
2 4 46 9 R2A |Wet, gray, silty, fine SAND to 3
1.5-4.0|fine sandy SILT.
4
5 Silty fine SAND and
0 55 40 4 R3A Fine sandy SILT.
R3A | 4.0-8.0|Wet, gray, silty, fine SAND. 6
7
8
9
10
11
NOTES 1. The stratigraphic contacts are generalizations based 12
on visuat observations and laboratory test data.
Variations between generalizations shown and actual 13
conditions should be expected.
2. Grain size based on PSEP Method 14
3. Soil descriptions based on ASTM D-2488 Method.
4. See legend for interpretation notes. 15
5, Core tube logged is Replicate "A" at this station.
16
17
Sampled by: Marine Sampling Service FIGURE A-1
Field Log by: Carol Hutley FOSTER WHEELER Middle Waterway
Logged by: Mark Otten, P.E. and HARTMAN CONSULTING CORPORATION Phase 1A Sampling Stations
CORE LOGS
MW CS LOGS.xIs 10f12 10/16/98




MIDDLE WATERWAY PROBLEM WATERWAY
TACOMA, WASHINGTON

= Field Lab CORE LOCATION MwWo025
MIDDLE WATERWAY Tide Level 49 Date 5/11/98 | 5/12/98 DRIVE LENGTH, ft. 17.0
Water Depth 19.0 Time 1508 1540 RECOVERY, ft. 14.2
P Ty Mudline Elev. -13.3 RECOVERY, % 84
GRAIN SIZE DESCRIPTION OF CORE TUBES SUMMARY LOG
in percent BASED ON TUBE LENGTHS BASED ON INSITU DEPTHS
Tube No. Sample
and No. and
GRAVEL SAND SILT CLAY Depth  Depth Visual Sample Description DEPTH
1
R2A 2
6 45 39 10 R2A |Wet, black, organic, clayey, sandy SILT Organic SILT
0.4-5.0) with 2 inch long wood debris. 3 with wood chips.
4
5
R3A 6
0 87 10 3 R3A |Wet, black, fine to medium SAND 7
5.0-8.0|with siit.
8
9
1 78 17 4 R4A | R4A (Wet, black, fine to medium SAND 10 Fine to medium SAND.
8.0-12.(1with silt.
: 11
12
R5A 13
14
NOTES 1. The stratigraphic contacts are generallzations based 15
visual observations and laboratory test data.
Variations between generalizations shown and actual 16
conditions should be expected.
2. Grain size based on PSEP Method 17
3. Soil descriptions based on ASTM D-2488 Method.
4, Ses legend for interpretation notes,
5. Core tube logged is Replicate “A" at this station.
Sampled by: Marine Sampling Service FIGURE A-2
Field Log by: Carol Hutley FOSTER WHEELER Middle Waterway
Logged by:  Mark Otten, P.E. and HARTMAN CONSULTING CORPORATION Phase 1A Sampling Stations
CORE LOGS

MW CS LOGS.xls

20f12

10/16/98




MIDDLE WATERWAY PROBLEM WATERWAY
TACOMA, WASHINGTON

: . Field Lab CORE LOCATION MWO026
Tide Level 1.8 Date 5/11/98 | 5/12/98 DRIVE LENGTH, ft. 17.0
Water Depth 26.7 Time 1332 1400 RECOVERY, f. 13.7
Mudiine Elev. -24.9 RECOVERY, % 81
GRAIN SIZE DESCRIPTION OF CORE TUBES SUMMARY LOG
in percent BASED ON TUBE LENGTHS BASED ON INSITU DEPTHS
Tube No. Sample
and No. and
GRAVEL SAND SILT CLAY Depth  Depth Visual Sample Description DEPTH
0 13 71 16 R2A |Wet, dark gray, silty CLAY 1
0.4-2.8|with some fine wood debris. Silty CLAY with wood debris.
R2A 2
3
Wet, black, fine to medium SAND. 4
5
Fine to Medium SAND.
R3A 6
0 4 50 6 R3A [Wet, dark gray, fine sandy SILT.
' 5.0-8.0 7
8
9
0 38 50 10 R4A | R4A |Wet, dark gray, fine sandy SILT. 10
8.0-12.4 Fine sandy SILT.
11
12
R5A 13
14
NOTES 1. The igraphi t are generalizations based
visual observations and laboratory test data. 15
Variations between generalizations shown and actual
conditions should be expected. 16
2. Grain size based on PSEP Method
3. Soil descriptions based on ASTM D-2488 Method. 17

4. See legend for interpretation notes.
5. Core tube logged is Raplicate "A" at this station.

Sampled by: Marine Sampling Service FIGURE A-3

Field Log by: Carol Hutley FOSTER WHEELER Middle Waterway

Logged by:  Mark Otten, P.E. and HARTMAN CONSULTING CORPORATION Phase 1A Sampling Stations
CORE LOGS

MW CS LOGS xis 3of12 10/16/98



MIDDLE WATERWAY PROBLEM WATERWAY

TACOMA, WASHINGTON

3. Soil descriptions based on ASTM D-2488 Meathod.

4. See iegend for interpretation notes.
5. Core tube logged is Replicate "A” at this station,

: Field Lab CORE LOCATION MWO027
Tide Level 0.0 Date 5/11/98 | 5/12/98 DRIVE LENGTH, ft. 16.0
Water Depth 21.0 Time 1143 1100 RECOVERY, ft. 12.0
ey Mudline Elev. -21.0 RECOVERY, % 75
GRAIN SIZE DESCRIPTION OF CORE TUBES SUMMARY LOG
in percent BASED ON TUBE LENGTHS BASED ON INSITU DEPTHS
Tube No. Sample
and No. and
GRAVEL SAND SILT CLAY Depth  Depth Visual Sampie Description DEPTH
Wet, black, clayey, organic SILT.
' 1 Organic SILT.
R2A 2
21 35 30 14 R2A |Wet, black, clayey SILT
1.0-3.8|with fine wood chips. 3 Clayey SILT
with wood chips.
4
Wet, gray, fine sandy, SILT.
5
0 17 69 14 R3A
R3A [3.8-7.0 6 Fine sandy SILT.
Wet, gray to black, clayey SILT.
7
8
Clayey SILT.
Wet, gray, fine sandy SIL.T. 9
0 38 55 7 R4A | and layer of wet, gray SILT at 9.0 f.
R4A | .0-11.5 10
11
Fine sandy SILT.
Wet, black, fine SAND. 12
13
14
NOTES 1. The stratigraphic contacts are generalizations based 15
visual observations and laboratory test data.
Variations betwsen generalizations shown and actual 16
conditions should be expected.
2. Grain size based on PSEP Method 17

Sampled by:
Field Log by: Carol Hutley
Logged by:

Marine Sampiing Service

Mark Otten, P.E.

FOSTER WHEELER

and HARTMAN CONSULTING CORPORATION

FIGURE A4
Middie Waterway

Phase 1A Sampling Stations

CORE LOGS

MW CS LOGS xIs

40f12

10/16/98




MIDDLE WATERWAY PROBLEM WATERWAY
TACOMA, WASHINGTON

Field Lab CORE LOCATION MwWo028
MIDDLE WATERWAY Tide Level 1.9 Date 5/8/98 | 5/11/98 DRIVE LENGTH, ft. 17.0
Water Depth 24.9 Time 1135 1100 RECOVERY, ft. 143
LT Mudline Elev. -23.0 RECOVERY, % 84
GRAIN SIZE DESCRIPTION OF CORE TUBES SUMMARY LOG
in percent BASED ON TUBE LENGTHS BASED ON INSITU DEPTHS
Tube No. Sampie
and No. and
GRAVEL SAND SILT CLAY Depth  Depth Visual Sample Description DEPTH
Wet, black, silty, sandy GRAVEL. Sandy GRAVEL
/ 1 RN
1 78 19 3 R2A |Wet, black, silty, fine SAND.
R2A | 0.3-25 2 Silty, fine SAND.
3
1 88 9 2 R3A |Wet, black, fine to medium SAND 4
2.5-6.0|with silt and red speckled material.
5 Fine to medium SAND
with silt.
R3A 6
7
0 30 59 11 R4A |Wet, black, fine sandy SILT. 8
6.0-10.q
9
Fine sandy SILT.
R4A 10
11
S5A |Wet, black, fine to medium SAND 12
with silt and red speckled material.
13
RSA
14
Fine to medium SAND
15 with silt.
NOTES 1. The stratigraphic contacts are generalizations based
visual observations and laboratory test data. 16
Variations between generafizaons shown and actua
conditions should be expected. 17
2. Grain size based on PSEP Method
3. Soil descriptions based on ASTM D-2488 Mathod.
4. See legend for intarpretation notes.
5. Core tube logged is Replicate "A” at this station.
Sampled by: Marine Sampling Service FIGURE A-5
Field Log by: Carol Hutley FOSTER WHEELER Middle Waterway

Logged by:

Mark Otten, P.E.

and HARTMAN CONSULTING CORPORATION

CORE LOGS

Phase 1A Sampling Stations

MW CS LOGS xis

5of 12

10/16/98
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MIDDLE WATERWAY PROBLEM WATERWAY
TACOMA, WASHINGTON

2. Grain size based on PSEP Method

3, Soil descriptions based on ASTM D-2488 Method.

4, See legend for interpretation notes.
5. Core tube logged is Replicate "A” at this station.

: - Field Lab CORE LOCATION MW029
MIDDLE WATERWAY Tide Level 0.9 Date 5/12/98 | 5/14/98 DRIVE LENGTH, ft. 17.0
v y Water Depth 23.9 Time | 1335 | 930 RECOVERY, ft. 14.5
TS Mudline Elev. -23.0 RECOVERY, % 85
GRAIN SIZE DESCRIPTION OF CORE TUBES SUMMARY LOG
in percent BASED ON TUBE LENGTHS BASED ON INSITU DEPTHS
Tube No. Sample
and No. and
GRAVEL SAND SILT CLAY Depth  Depth Visual Sample Description DEPTH
Wet, black, organic SILT. Organic SILT.
— 1 1 Clayey SILT.
Wet dark gray, clayey SILT. __—
R2A 2
0 74 23 3 R2A |Wet, gray, silty, fine SAND.
1.24.0 3
4
5
0 49 44 7 R3A |Wet, gray, fine sandy SILT.
R3A |4.0-8.0 6
7
8 Silty, fine SAND and
Fine sandy SILT.
9
0 65 28 4 R4A |Wet, gray, silty, fine SAND.
R4A | .0-12.d SILT with trace fine sand 9.5 to 10.5 10
11
12
13
RS5A
14
15
NOTES 1. The graphi are g s based
visual observations and laboratory test data. 16
Vv i b ) ger tions shown and actual
conditions should be expected. 17

Sampled by: Marine Sampling Service FIGURE A-6

Field Log by: Carol Hutley FOSTER WHEELER Middle Waterway

Logged by:  Mark Otten, P.E. and HARTMAN CONSULTING CORPORATION Phase 1A Sampling Stations
CORE LOGS

MW CS LOGS .xls

60f12

10/16/98
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MIDDLE WATERWAY PROBLEM WATERWAY
TACOMA, WASHINGTON

- Field Lab CORE LOCATION MW030
Tide Level 3.2 Date 5/11/98 | 5/12/98 DRIVE LENGTH, ft. 16.0
v ’ Water Depth 20.5 Time 940 930 RECOVERY, ft. 10.8
oy Mudline Elev. -17.3 RECOVERY, % 68
GRAIN SIZE DESCRIPTION OF CORE TUBES SUMMARY LOG
in percent BASED ON TUBE LENGHTS BASED ON INSITU DEPTHS
Tube No. Sample
and No. and
GRAVEL SAND SILT CLAY Depth  Depth Visual Sample Description DEPTH
Wet, black, clayey SILT
with chunks of wood at surface. 1
Strong odor and oil sheen. Clayey SILT with wood.
R2A 2
VOID with 2 gallons water from
1.4 to 4.0 feet. 3
4 16 60 21 R2A
0.5-5.5 4
Wet, black, clayey SILT to silty CLAY Clayey SILT with sand.
with sand. 5
R3A Wet, black to dark gray, fine sandy, 6
clayey SILT.
7
0 76 20 3 R3A |Wet, black, fine to medium SAND 8
R4A | 7.0-9.0|with silt and red speckied material.
9
Fine sandy, clayey SILT.
10
11
12
Fine to medium SAND
13 with silt.
R5A
14
15
NOTES 1. The stratigraphlc contacts are generalizations based
visual observations and laboratory test data. 16
Variati b \ ger izat shown and actual
conditions should be expected. 17
2. Grain size based on PSEP Method
3. Soil descriptions based on ASTM D-2488 Method.
4, See legend for interpretation notes.
5. Core tube logged i3 Replicate "A" at this station.
Sampled by: Marine Sampling Service FIGURE A-7 -
Field Log by: Carol Hutley FOSTER WHEELER Middle Waterway
Logged by:  Mark Otten, P.E. and HARTMAN CONSULTING CORPORATION Phase 1A Sampling Stations
CORE LOGS

MW CS LOGS.xls
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MIDDLE WATERWAY PROBLEM WATERWAY
TACOMA, WASHINGTON

- : : Field Lab CORE LOCATION MWO031
MIDDLE WATERWAY Tide Level 49 Date 5/8/98 | 5/11/98 DRIVE LENGTH, ft. 16.0
Water Depth 19.9 Time 1304 1530 RECOVERY, ft. 10.0
oty Mudline Elev. -15.0 RECOVERY, % 63
GRAIN SIZE DESCRIPTION OF CORE TUBES SUMMARY LOG
in percent BASED ON TUBE LENGHTS BASED ON INSITU DEPTHS
Tube No. Sample
and No. and
GRAVEL SAND SILT CLAY Depth  Depth Visual Sample Description DEPTH
Wet, black, organic SILT. (very soft) 1
Organic SILT.
R2A 2
15 54 24 8 R2A |Wet, black, silty, fine SAND.
1.7-4.0{with mussel shells and 3
caicium carbonate "honey-comb"
material 3.5 to 4.0 feet. 4
Silty, fine SAND
2 46 41 11 R3A |Wet, gray, fine sandy SILT. 5 with mussel shells.
4.0-5.6
R3A 6
7
1 86 12 2 R4A [Wet, black, fine to medium SAND
15.6-10.Qwith silt and red speckied material. 8 Fine sandy SILT.
9
R4A 10
NOTES 1. The stratigraphic contacts are generalizations based 11 Fine to Medium SAND
visual observations and laboratory test data. with silt.
Variations between generalizations shown and actual 12
conditions should be expecied.
2. Grain size based on PSEP Method 13
3. Soil descriptions based on ASTM 0-2488 Method.
4. See legend for Interpretation notes. 14
§. Core tube logged is Replicate "A” at this station.
' 15
16
17
Sampled by: Marine Sampling Service FIGURE A-8
Field Log by: Carol Hutley FOSTER WHEELER Middle Waterway
Logged by:  Mark Otten, P.E. and HARTMAN CONSULTING CORPORATION Phase 1A Sampling Stations
CORE LOGS

MW CS LOGS.xls
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MIDDLE WATERWAY PhOBLEM WATERWAY
TACOMA, WASHINGTON

2. Grain size based on PSEP Method

3. Soil descriptions based on ASTM D-2488 Method.
4, See legend for Interpretation notes.

5. Core tube logged is Replicats "A" at this station.

== : - Field Lab CORE LOCATION MWO034
MIDDLE WATERWAY Tide Level 0.8 Date 5/12/98 | 5/14/98 DRIVE LENGTH, ft. 16.0
Water Depth 11.8 Time 1110 1200 RECOVERY, ft. 15.5
s Mudline Elev. -11.2 RECOVERY, % 97
GRAIN SIZE DESCRIPTION OF CORE TUBES SUMMARY LOG
in percent BASED ON TUBE LENGTHS BASED ON INSITU DEPTHS
Tube No. Sampie
and No. and
GRAVEL SAND SILT CLAY Depth  Depth Visual Sample Description DEPTH
3 53 37 7 R2A [Wet, black to dark gray, 1
0.3-1.8|silty fine SAND. Silty, fine SAND.
R2A 2
R3A |Wet, black, fine to medium SAND
0 50 44 5 1.8-4.0| with silt and red speckled material. 3 Fine to medium SAND.
Wet, gray, fine sandy SILT.
4 Fine, sandy SILT.
5
0 67 29 4 R3A | R4A |Wet, gray, silty fine SAND. 6
4.0-7.0
7
Less silty 7.0 to 8.0 feet. Silty, fine SAND.
8
9
R4A 10
Wet, gray, clayey SILT. 11
12 Clayey SILT.
Wet, black, fine to medium SAND
with red speckled material. 13
R5A Fine to medium SAND.
14
Wet, gray SILT with fine sand.
Silty CLAY 14.0 to 14.5 feet. 15
NOTES 1. The stratigraphi are generalizations based SILT with fine sand.
visual observations and laboratory test data. 16
Variations between generalizations shown and actual
conditions should be expected. 17

Sampled by: Marine Sampling Service FIGURE A-9

Field Log by: Carol Hutley FOSTER WHEELER Middle Waterway

Logged by:  Mark Otten, P.E. and HARTMAN CONSULTING CORPORATION Phase 1A Sampling Stations
CORE LOGS

MW CS LOGS.xIs

9 of 12

10/16/98
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MIDDLE WATERWAY PROBLEM WATERWAY
TACOMA, WASHINGTON

Field Lab CORE LOCATION MWOo3s
MIDDLE WATERWAY Tide Level 4.5 Date 5/12/98 | 5/14/98 DRIVE LENGTH, ft. 17.0
v 7 Water Depth 9.8 Time | 1520 | 830 RECOVERY, f. 16.0
TR T— Mudline Elev. -15.3 RECOVERY, % 94
GRAIN SIZE DESCRIPTION OF CORE TUBES SUMMARY LOG
in percent BASED ON TUBE LENGTHS BASED ON INSITU DEPTHS
Tube No. Sampie
and No. and
GRAVEL SAND SILT CLAY Depth  Depth Visual Sample Description DEPTH
\Wet. black, organic SILT. ] ~ Organic SILT. —
R2A 1
2 67 25 6 0.5-1.5| Wet, biack, silty, fine SAND Sitty, fine SAND & wood debris.
R2A \with wood debris & trace shells / 2
3
4
0 34 58 8 R3A |Wet, gray, fine, sandy SILT. Fine, sandy SILT.
1.5-8.0 5
R3A 6
7
8
9
0 47 48 5 R4A | R4A Wet, gray, silty, fine SAND 10
8.0-12.0Q10 fine, sandy SILT.
S4A 11
12 Fine, sandy SILT
13
R5A
14
15
18
17
NOTES 1. The stratigraphic contacts are generalizations based

visual observations and laboratory test data,
Veriations between genoralizations shown and actual
conditions should be expected.

2. Grain sze based on PSEP Method

3. Soil descriptions basad on ASTM D-2488 Method.

4. See legend for interpretation notes.

5. Core tube logged is Replicate "A" at this station.

Sampled by: Marine Sampling Service FIGURE A-10

Field Log by: Carol Hutley FOSTER WHEELER Middle Waterway

Logged by:  Mark Otten, P.E. and HARTMAN CONSULTING CORPORATION Phase 1A Sampling Stations
CORE LOGS

MW CS LOGS.xls

10 of 12

10/16/98




MIDDLE WATERWAY PROBLEM WATERWAY
TACOMA, WASHINGTON

: Field Lab CORE LOCATION MW037
Tide Level 10.5 Date 5/11/98 | 5/13/98 DRIVE LENGTH, f. 16.5
v Water Depth 11.8 Time 1718 | 930 RECOVERY, ft. 13.8
g o ey Mudline Elev. -1.3 RECOQOVERY, % 84
GRAIN SIZE DESCRIPTION OF CORE TUBES SUMMARY LOG
in percent BASED ON TUBE LENGTHS BASED ON INSITU DEPTHS
Tube No. Sample
and No. and
GRAVEL SAND SILT CLAY Depth  Depth Visual Sample Description DEPTH
Wet, black, organic SILT 1 Organic SILT.
with small shells. /
R2A 2
3 87 8 2 R2A {Wet. black, fine to medium SAND 3
1.0-4.7|with silt.
Small wood debris 2.5 to 3.5 feet. 4 Fine to medium SAND.
5
0 69 26 5 R3A 6
R3A |Wet, gray, silty fine SAND 7
4.7-10.9with scattered white shells.
8
9
Silty, fine SAND.
0 66 29 5 R4A 10
11
R4A |Wet, biack, silty, fine to medium SAND
10.5-12|with red speckled material. 12
NOTES 1. The stratigraphic contacts are generalizations based 13
visual observations and laboratory test data.
Variations between generalizations shown and actual 14
conditions should be expected.
2. Grain size based on PSEP Method 15
3. Soil descriptions based on ASTM D-2488 Method. Silty SAND.
4. Sea legend for imerpretation notes. 16
5. Core tube logged is Replicate "A" at this station.
17
Sampled by: Marine Sampling Service FIGURE A-11
Field Log by: Carol Hutley FOSTER WHEELER Middle Waterway
Logged by: Mark Otten, P.E. and HARTMAN CONSULTING CORPORATION Phase 1A Sampling Stations
CORE LOGS

MW CS LOGS .xIs 11 0f 12 10/16/98



MIDDLE WATERWAY PROBLEM WATERWAY
TACOMA, WASHINGTON

. Field Lab CORE LOCATION MWO040
Tide Level 9.8 Date 5/8/98 '| 5/11/98 DRIVE LENGTH, ft. 14.0
y 4 Water Depth 31 Time | 1615 | 1615 RECOVERY, f. 11.0
rw— Mudline Elev. 6.7 RECOVERY, % 79
GRAIN SIZE DESCRIPTION OF CORE TUBES SUMMARY LOG
in percent BASED ON TUBE LENGTHS BASED ON INSITU DEPTHS
Tube No. Sample .
and No. and
GRAVEL SAND SILT CLAY Depth  Depth Visual Sample Description DEPTH
Wet, dark gray, silty, fine SAND.
with wood bark. 1 Silty, fine SAND.
White shells and brick at 0.3 ft. /" |
R2A 2
2 57 3% 5 R2A |Wet, dark gray, silty, fine SAND
1.2-3.5|with fine wood debris. 3 Silty, fine SAND
with fine wood debris.
4
5
0 40 853 7 R3A |Wet, gray, fine, sandy SILT.
R3A |[3.5-8.0|with white shells. 6
7 Fine, sandy SILT
with white shells.
8
1 88 9 2 R4A |Wet, biack, fine to medium SAND 9
8.0-9.5|with siit and red speckled material.
R4A 10
11
NOTES 1. The stratigraphic contacts are generalizations based 12 Fine to medium SAND.
visual observations and laboratory test data.
Variations between generalizations shown and actual 13
conditions should be expected.
2. Grain size based on PSEP Method . 14
3. Soil descriptions based on ASTM D-2488 Method.
4. See legend for interpretation notes. 15
5. Core tube logged is Replicate "A” at this station.
16
17
Sampled by: Marine Sampling Service FIGURE A-12
Field Log by: Carol Hutley FOSTER WHEELER Middle Waterway
Logged by:  Mark Otten, P.E. and HARTMAN CONSULTING CORPORATION Phase 1A Sampling Stations
CORE LOGS

™

MW CS LOGS .xIs 12 0f 12 10/16/98
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APPENDIX A

96-1703

Field Exploration Program

Our field exploration was performed on July 29, 1996. The subsurface conditions were
explored by hydraulically inserting two exploratory Dutch Cone Probes to a maximum
depth of approximately forty-five and one half (45-1/2) teet below the existing surface at
the approximate locations shown on Plate 2, Site Plan. The probes were inserted with a
rubber tired, truck mounted, drill provided and operated by our subcontractor,
Subterranean of Miiton, Washington.

The approximate Dutch Cone Probe locations were determined by pacing from the
northwestern corner peg for the new structure. The Dutch Cone elevations were
approximately determined by interpolation between contour lines shown on an untitled and
undated section of a site topographic plan provided by the civil engineer, Sitts & Hifl
Engineers. The locations and elevations of the Probes should be considered accurate only
to the degree implied by the methods used.

The field exploration was continuously monitored by an engineer from our firm who
maintained a log of each probe. Our representative recorded the cone resistance and
friction ratio as the probes were incrementally inserted into the ground. He subsequently
interpreted the nature and classification of the penetrated soils. The soils were classified
in general accordance with the Unified Soil Classification System (USCS).

The number and approximate location of each of the Dutch Cone Probes are shown on the
Site Plan, Plate 2. Individual logs of the Probes are presented on Plates 8 and 9. The final
logs represent our interpretation of the field logs. The stratification lines on the logs
represent the approximate boundary between soil types. In actuality, the transition may
be more gradual or more severe.
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APPENDIX B

WATERWAY BANK SEGMENT SAMPLING SUMMARY
FORMS

GAWP699\12578.DOC



Waterway Bank Segment Sampling Summary - (B-1)

Sampile ID:

No. of Discrete Samples: 9

Sample Type:
Sample Depth:

B-1 (MWSBO0OIR1) Sample Method: Hand
Spacing Interval:  ~50'

Surface

0-10cm

Waterway Bank Segment Plan

Discrete Sample Location Description

Discrete Sample | Approximate

Identifier Elevation Field Location Description

A 8 Parallel to end of rip rap wall north £ 35'

B 4 Midway along line from stake at rip rap corner to outward dolphin

C 0 Near 4" pier (dolphin) in from end + 10 feet south of north end of concrete rip rap
D 0 Midway between 5" & 6 dolphin + 25 feet from base of rip rap (Discrete)
E 0 Midway between 6" & 7* dolphins

F -1 9th dolphin black/sandy rocks on top

G -5 10" dolphin. Black (H,S smell) sheen

H -5 Past 11* dolphin + 10 black/rocks

I 0 50 feet north of old pier area (group of 14-16 pilings) some sheen

Comments: Volatile and sulfide collected at (discrete) only.

Total Sample Volume:
Date/Time Sampled:

B0OIrt, 09/11/98

Approximately 4L Sampled by: EW
13:15 05/28/98




Waterway Bank Segment Segment Sampling Summary - (B-2)

Sample ID:

No. of Discrete Samples: 7

Sample Type:
Sample Depth:

B-2 (MWSBO002R1) Sample Method: Hand
Spacing Interval:  ~50'

Surface

0-10 cm

Waterway Bank Segment Plan

Discrete Sample Location Description

Discrete Sample | Approximate

Identifier Elevation Field Location Description

A 0 30 feet south of north boundary stake 2' east of piers (center group in cluster)
B 0 50 feet south; coarse with sheen

C -1 200 feet south at end of rocky rip rap area (discrete)

D -1 50 feet south; black under brown shells

E 2 50 feet south; olive top (1/2 cm) dark brown below

F 3.5 50 feet south; brown

G 5 35 feet south; black under olive

Comments: Volatile and sulfide collected at (discrete) only.

Total Sample Volume:
Date/Time Sampled:

BOO2R1, 09/11/98

Approximately 4L  Sampled by: EW
13:30 05/28/98




I

Waterway Bank Segment Sampling Summary - (B-3a)

Sample ID:

B-3a (MWSB03aR1) Sample Method:  Hand

No. of Discrete Samples: 6

Sample Type:
Sample Depth:

Surface

Spacing Interval: ~50'

0-10cm

Waterway Bank Segment Plan

Discrete Sample Location Description

Discrete Sample

Approximate

Identifier Elevation Field Location Description

A 5.5 35 feet south of north boundary; black under soft olive layer

B 7 45 feet south grey/brown

C 7 50 feet south; EPA location for composite portion black with red brick
D 7 50 feet south brown (discrete)

E 7 50 feet south black; wood

F 7 40 feet south; 10' north of south boundary

Comments: Volatile and sulfide collected at (discrete) only.

Total Sample Volume:
" Date/Time Sampled:

B003arl, 09/11/98

Approximately 4L Sampled by: EW
14:20 05/28/98



Waterway Bank Segment Sampling Summary - (B-3b)

Sample ID: " B3b(MWSB03b) Sample Method: ~ Hand
No. of Discrete Samples: 6 Spacing Interval: ~50'
Sample Type: Surface

Sample Depth: 0-10 cm

Waterway Bank Segment Plan

IMPSON LA
MRSON TACC

Discrete Sample Location Description

Discrete Sample | Approximate

Identifier Elevation Field Location Description

A 7 20 feet south from north boundary; brown’

B 7 50 feet south; red sheen (from bacteria?)

C 8 50 feet south; base of slope below rip rap; brown

D 8 50 feet south; dark brown/ black (Discrete)

E 8 50 feet south; base of slope; top of rip rap; wood

F 9 20 feet from south boundary; olive top/black below

Comments: Volatile and sulfide collected at (discrete) only.

Total Sample Volume: Approximately 4L Sampled by: EW
Date/Time Sampled: 15:00 05/28/98

BOO3bR1, 09/11/98



Waterway Bank Segment Sampling Summary - (B-4a)

Sample ID: B-4a (MWSB04aR1) Sample Method:  Hand
No. of Discrete Samples: 8 Spacing Interval:  ~25'
Sample Type: Surface

Sample Depth: 0-10 cm

Waterway Bank Segment Plan
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Discrete Sample Location Description

Discrete Sample | Approximate

Identifier Elevation Field Location Description

A 9 At north stake 30' from bottom of vertical bank

B 13 Same location 5' from foot of vertical bank

C 12 25 feet south 10’ from base of vertical bank.

D 11.5 25 feet south 10’ from base of vertical wall

E 12 25 feet south - 12' off vertical fence black

F 12 30 feet south - 20’ off vertical face brown/black with sheen

G 13 5 feet north of south boundary 5' below vertical face (wood in face here)
H 13 On south boundary black sheen

Comments: Volatile and sulfide collected at (discrete) only.

Total Sample Volume: Approximately 4L  Sampled by: EW

Date/Time Sampled: 15:22 05/28/98

B04aR1, 09/11/98



Waterway Bank Segment Sampling Summary - (B-4b)

Sample ID: B-4b (MWSB04bR1 & Sample Method: Hand
MWSBO04bR1SP)

No. of Discrete Samples: 6 Spacing Interval: ~40’

Sample Type: Surface

Sample Depth: 0-10cm

Waterway Bank Segment Plan
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Discrete Sample Location Description

Discrete Sample

Approximate

Identifier Elevation Field Location Description

A 10 10 feet south from north boundary 20' below vertical

B 9 40 feet south 10' below wet face; sheen red/brown to black

C 10 40 feet south 20" below wet face @ slope break (wood) black

D 9 40 feet south 15' below wet face seepy area below old "inactive" pipe; (black)
E 9 40 feet south black; very soft

F 9 60 feet south, 15’ north of south boundary; black soft

SP 9.5 60 feet south, 15' north of south boundary; black soft

Comments: Volatile and sulfide collected at (discrete) only.

Total Sample Volume:
Date/Time Sampled:

B04bR1, 09/11/98

Approximately 4L  Sampled by: EW
15:27 05/28/98

Photo No. 18

19

Photos: Roll No.
Special 4b

-5
3




Waterway Bank Segment Sampling Summary - (B-8)

Sample ID: B-8 (MWSBO08RI & $ample Method: ~ Hand
008S1 MWSBOO8R1SP)

No. of Discrete Samples: 13 Spacing Interval:  ~50'

Sample Type: Surface

Sample Depth: 0-10 cm

|
Watewvay Bank Segment Plan !

— - ,_\_/'l,-———ﬁv/ g ~ an \_\\S ‘,N/ I/N \ ‘/ -~ -
:—/ ,::-_, /___’_,_//':.—-——5.\__,___/ w’\"k,-) ~ Q_,_/—\‘//“\/‘J \{\3-%%/ Il/—— _2
e e N S| =
= F— | =V NN
A 402 @ B0~
{ / . T = c-\:/« — _\.;\ b 2/,,.}4
] i gl . Ny SRS = _~ " = =S Z \\M'
~8q, - S OO S N - S A
7/ \% S, N S, 0}) 2 /?‘29..-\0(’;9 00,9% . ~
W R K2 ‘ \}_&‘ [N QN Yz NN \\.-
\ ) ’ “ ¢ (_N \ g\(__/ /\
\ — \ ,
= 3 ' \ £ l// {
< ] \
Discrete Sample Location Description
Discrete Sample | Approximate
ldentifier Elevation Field|Location Description
A 10 North end up the bank 10' from flag pt. - wood debris
B 10 50" south brown with black below
C 10 50 sonIxth brown with black below
D 10 50" south ~20' from fence with razor wire black
E 9 50's jl;.lst south of roofing material (Discrete)
F 10 50' sandy
G 10 50 301:1th between Mylet buildings at base of slope; red brick
H 10 50" south at DNR stake '
I 10 50 soPth end Mylet building - brown/black/red brown
J 10 50 Dal.rk brown
K 10 Below shed at south end Mylet - black, (Oyster shells laying around)
L 10 South|end segment brown/black with underlying red or red brown; glass below surfa

Comments: Volatile and sulfide collected at (discrete) only.

Total Sample Volume: Approximately 4L  Sampled by: EW
Date/Time Sampled: 05/27/98 16:20
SP05/28/98 10:30  Photos: Roll No. 5(SP) Photo No. 12(SP)

BOO8RI1, 09/11/98



Waterway Bank Segment Sampling Summary - (B-9)

Sample ID: B-9 (MWSBO0O09R1 & Sample Method:  Hand
MWSBO09RSP)
No. of Discrete Samples:  7/1 Spacing Interval: £ 50 ft.
Sample Type: Surface
Sample Depth: 0-10 cm
Waterway Bank Segment Plan
— — . —
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Discrete Sample Location Description

Discrete Sample | Approximate

Identifier Elevation Field Location Description

A 7 End of rip rap at south end of segment 30' from stake.

B 7.5 Between old green warehouse next to GC property - near old winch (wood/mulch)
c 6 Near south end of south barge (brown/black/ red at depth)

D 6 15 feet south of north end south barge, black shallow olive layer

E 5 15 feet north of south end north barge, olive top black under soft

F 5 + 15 feet south of north end north barge black under olive top; soft

G 9 + 20 feet south of north boundary black below olive top, sand/ silty

Comments: Volatile and sulfide collected at (discrete) only.

Total Sample Volume:

Date/Time Sampled:

BOO9RI, 09/11/98

Approximately
4L each

10:51 05/28/98

Sampled by: EW

Photos: Roll No. 5 Photo No._13




Waterway Bank Segment Sampling Summary - (B-10a & B-10b)

B-10a&b (MWSB10aR1

Sample ID: Sample Method: Hand
and 10bR1)
No. of Discrete Samples: 5(10a)/3(10b) Spacing Interval: As available
Sample Type: Surface
Sample Depth: 0-10cm

Waterway Bank Segment Plan
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Discrete at 4 for 10a/ at 2 for 10b
Discrete Sample Location Description

Discrete Sample | Approximate

Identifier Elevation Field Location Description

10a

A 0 10-12' south of boat ramp 1 & 1/2' from base of wall; brown
B 0 At south end of ship way near base of rip rap; brown
C 2 Halfway between 10aR1-B and ship rails; black

D 4 Between ship rails; black

E 2 Opposite side of tracks along pier; brown/black

10b

A 2 North end of segment - middle of pier; brown

B 0 30" South along shoreline - near seep; brown, soft

C 0 Near south end of segment; brown, soft

Comments: Volatile and sulfide collected at (discrete) only.

Total Sample Volume: Approximately 4L Sampled by: EW
Date/Time Sampled: 05/27/98 Photos: Roll No. 5

10a 13:55
10b 14.:13

Photo No. 7.89

B010abrl, 09/11/98



Waterway Bank Segment Sampling Summary (B-10c)

Sample ID:

B-10c (MWSB10cR1) Sample Method:  Hand

No. of Discrete Samples: 6

Sample Type:
Sample Depth:

Surface

0-10cm .

Waterway Bank Segment Plan

Spacing Interval:  As available
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Discrete Sample Location Description

Discrete Sample | Approximate

Identifier Elevation Field Location Description

A -1 North end ~10 feet from stake ~3' from waterline 1 1/2' inside outer pier
B 5 50' south ~10' south of access ladder

C 5 50 ' south area entrance to Scow shed

D 3 60' south across from Sth pier on outside of shed (Discrete)

E 3 South end of shed in corner

F 10 ~20-30' from south boundary stake

Comments: Volatile and sulfide collected at (discrete) only.

Total Sample Volume: 4L
Date/Time Sampled: 05/27/98

B010crl, 09/11/98

Sampled by: EW
14:30 Photos: RoltNo. _ 5 Photo No. _10




Waterway Bank Segment Sampling Summary (B-11a)

Sample ID: B-11a (MWSBliaR1 & Sample Method:  Hand
MWSBI11aR1-SP)

No. of Discrete Samples: 35 Spacing Interval: Random

Sample Type: Surface

Sample Depth: 0-10 cm

Waterway Bank Segment Plan
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Discrete Sample Location Description

Discrete Sample | Approximate

Identifier Elevation Field Location Description

A 10 Randomly placed side to side along the length of the boat ramp. Upper

B 9 areas were dark brown. Areas close to the water were brown with black

C 7 below. All samples were sandy with those near the water having a finer
grain and being softer. i

D 7

E 4

SP 9

Comments: Volatile and sulfide collected at (discrete) only.

4L

Total Sample Volume: Sampled by: EW

Date/Time Sampled: 13:30 05/27/98

BOl1larl, 09/11/98



Waterway Bank Segment Sampling Summary - (B-11b)

Sample ID:

No. of Discrete Samples: 5
Sample Type: Surface
Sample Depth: 0-10 cm

Waterway Bank Segment Plan

B-11b (MWSB11bR1)

Sample Method: Hand

Spacing Interval: As available
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Discrete Sample Location Description

Discrete Sample | Approximate

Identifier Elevation Field Location Description

A 0 Northend of abandoned dock 2' off top of slope within seep area ~10' south of
Foss dock :

B 0 ~35 Feet south along shore

C 0 South end of abandoned dock below rip rap black (Discrete except volatiles)

D 6 Midway between Foss dock and shipway boat launch

E 6 Approximately 20' north of boat launch. No sampling sites between Foss
dock and site D due to rip rap and debris. Limited sampling sites under Foss
dock. Volatiles taken at last station (Volatiles)

Comments: Volatile and sulfide collected at (discrete) only. Locations A & B are just inside the

outer limit of the old dock.

Total Sample Volume: 4L
Date/Time Sampled:

B11bR1, 09/14/98

13:05 05/27/98

Sampled by:

Photos: Roll No. _5 Photo No. 4.5




Waterway Bank Segment Sampling Summary - (B-12)

Sample ID: B-12 (MWSBOI2RI)  Sample Method:  Hand

No. of Discrete Samples: 4 sub samples Spacing Interval:  As available
Sample Type: Surface

Sample Depth: 0-10 cm

Waterway Bank Segment Plan
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Discrete Sample Location Description

Discrete Sample | Approximate

ldentifier Elevation Field Location Description

A 0 20' from pier area at south end of old shipyard building brown shell.
Even with last pier at top of bank holding up Foss parking area 3 feet

B 1 from base of rip rap brown/black

C 0 Even with 3rd dolphin on floating dock 5' from base of rip rap. Dark
brown (Discrete)

D 4 Even with south face of Foss Building 8' from top of slope in area
where sediment is present Dark brown

E I Between 2nd and 3rd set of piers under Foss dock, black with olive
top.

Comments: Volatile and sulfide collected at (discrete) only.

Total Sample Volume: Approximately 4L  Sampled by: EW
Date/Time Sampled: 12:50 05/27/98 Photos: Roll No. 5 Photo No. 1-2

BO12R1, 09/14/98



Waterway Bank Segment Sampling Summary - (B-13)

Sample ID: B-13 (MWSBO013R1) Sample Method:  Hand
No. of Discrete Samples: 7 Spacing Interval: Random
Sample Type: Surface

Sample Depth: 0-10 cm

Waterway Bank Segment Plan
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Discrete Sample Location Description

Discrete Sample | Approximate

Identifier Elevation Field Location Description

A 4

B 5 See descriptions of locations in log book. Sampled at random
C 55 locations under the old shipyard building

D 5.5

E 9

F 7

G 6

H 0.5

Comments:Volatile and sulfide collected at (discrete) only.

Approximately 4L Sampled by: EW
11:40 05/27/98 Photos: Roll No.

Total Sample Volume:

Date/Time Sampled: _4 Photo No. 19-23

BO13R1, 09/14/98




Waterway Bank Segment Sampling Summary (B-14)

Sample ID: B-14 (MWSBO14R1) Sample Method:  Spoon
No. of Discrete Samples: 5 sub sections Spacing Interval: ~50'
Sample Type: Surface

Sample Depth: 0-10 cm

Waterway Bank Segment Plan
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Discrete Sample Location Description

Discrete Sample | Approximate

ldentifier Elevation Field Location Description

A 2 Subsections followed seep line along slope break lined up with

B 3.5 third column from top of log chute on abandoned shipyard building
C 5 (Discrete at C)

D 6.5 Near face of abandoned ship rail following along seep line. Closer
E 6 to the water due to curve of beach area.

Comments:Volatile and sulfide collected at (discrete) only.

Total Sample Volume: Approximately 4L Sampled by: EW
Date/Time Sampled: 11:20 05/27/98 Photos: Roll No. _4 Photo No. 19/20

BO14R1, 09/14/98




Waterway Bank Segment Sampling Summéry (B-15)

Sample ID:

B-15 (MWSBO0015R1) Sample Method: Hand

No. of Discrete Samples: 7

Sample Type:
Sample Depth:

Surface
0-10cm

Waterway Bank Segment Plan

Spacing Interval:  As available

Discrete Sample Location Description

Discrete Sample | Approximate
Identifier Elevation Field Location Description
A 0 50 feet south of north end of spit
B 2 75 feet south; shells & wood
2 Near fork in shell deposition pattern just north of spot where center
pier disappear
D 3 75 north of large rock pile (Discrete)
E 2 At pile of rocks; 20 feet west
F 3 Halfway between rock pile and shoreline (wood)
G 4 At base of shoreline - seep area

Comments: Volatile and sulfide collected at (discrete)only.

Total Sample Volume:

Date/Time Sampled:

BOO15R1, 09/14/98

Sampled by:

12:40 05/28/98  Photos: Roll No. _5 Photo No. 14
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Response to EPA Comments
Middle Waterway Round 1B Technical Memorandum

A Revised Final Pre-Design Deliverable Round 1B Technical Memorandum (Tech
Memo) dated December 10, 1998 was submitted in compliance with Section VIII of the
Administrative Order on Consent (AOC) for the Middle Waterway Problem Area of the
Commencement Bay Nearshore/Tideflats (CB/NT) Superfund Site.

The Revised Tech Memo was based on EPA’s November 19, 1998 comments
(Attachment 1) on the September 18, 1998 Round 1B Technical Memorandum. Because
the document was substantially revised to address EPA comments and requests for data
evaluation, a redline version proved to be illegible. Upon review of EPA’s comments,
MWAC requested an extension until January 18, 1999 for submittal of the Revised Tech
Memo (Attachment 2). EPA denied this extension request on December 2, 1998
(Attachment 3).

On July 9, 1999, EPA provided MWAC comments on the December 10, 1998 Revised
Tech Memo. Based on these comments, MWAC has prepared a Final Tech Memo dated
August 23, 1999 which is submitted in compliance with Section VII of the AOC.

This appendix provides a response to each of EPA’s November 19, 1998 specific
comments (Attachment 1) on the Draft Tech Memo (Attachment 4) and EPA’s July 9,
1999 comments (Attachment 5) on the Revised Final Tech Memo (Attachment 6). The
cover letter to EPA’s November 19, 1998 and July 9, 1999 comment letters also included
a general discussion of issues that MWAC believes are addressed in our specific
responses and in the Final Tech Memo. Nonetheless, these general comments are
reiterated in the introduction to Attachment 6, followed by MWAC's response in italic
print.



Attachment 1



SO0y, UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
2 I

% REGION 10

W1 & 1200 Sixth Avenue
AN/ g Seattle, WA 98101
b mo“‘-"¢

November .19', 1998
SENT BY CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Reply To

AwnoOf: ECL-115

Kim Maree Johannessen

Johannessen & Associates, P.S.

5413 Meridian Avenue North, Suite C
Seattle, WA 98103-6138

David Templeton, Program Manager
Foster Wheeler Environmental Corporation
10900 NE 8th Street, Suite 1300

Bellevue, WA 98004-4405

Re:  EPA comments on DRAFT Round 1B Technical Memorandum (Sebtember 28, 1998)
- Dear Ms. Johannessen and Mr. Templeton:

The U.S. Environmental Protection Agency (EPA) has reviewed the draft Technical
Memorandum referenced above, and provides comments to be addressed in this letter and -
attached EPA comments. Also enclosed are copies of letters received from Natural Resource
Trustees who commented on the document. :

The Technical Memorandum provides tables and figures which present data collected this
spring. In addition, the document briefly discusses data gaps to be filled and proposed Round 1B
sampling to fill these gaps, with a supporting figure and table of sample locations and analytical
parameters.

As we have discussed in previous meetings, the document presents limited data evaluation
or rationale supporting the data gap interpretation and proposed sampling. Additional discussion
and figures showing the distribution of individual or related groups of contaminants would aid
interpretation of the results. It may be argued that such details are intended for later inclusion in
the Pre-Design Data Evaluation Report, but the Middle Waterway Statement of Work states:

The Round 1B Technical Memorandum will identify and provide a basis for additional
data collection needs...[and]...include a preliminary discussion of the Round 1A
sampling...and will provide an estimate of the volumes of sediment which may require
active remediation. In addition, it will identify data gaps, if any, to accomplish the
objectives of the AOC and this SOW..."

a Printed on Rc):yclod Paper



Since the Round 1B sampling is intended to conclude all necessary testing to support
remedial design, it is important to indicate how each of the SOW objectives will be met by the
combination of existing data and proposed Round 1B sampling. At this pomt it is unclear that all
objectives will be met, as discussed below.

For example, EPA believes that the proposed sampling does not provide enough lateral or
vertical characterization to support remedial design volume estimates for potential remediation
areas at the waterway head and potential source areas on banks, to support a demonstration of
whether natural recovery is possible or preferable as part of the waterway remediation plan, or to
assess the potential for recontamination from bank sources. In addition, contaminant mobility
information for sediments which may be dredged at the head, or a demonstration that existing
information is sufficient is necessary.

The proposed sampling plan eliminated analyses for a number of contaminants (such as
metals other than mercury, and organics other than PAHs, such as PCBs, certain pesticides,
tributyltin (TBT), and furans) in a number of locations, with no rationale. EPA is not willing to

_rely on indicator contaminants and eliminate other SQO contaminants from analysis unless the

contaminant has never exceeded the Sediment Quality Objectives (SQO) in any previous
waterway sampling or unless MWAC can demonstrate on a station by station basis to EPA's
satisfaction that adequate information has already been obtained. We have already discussed
many of the sample locations, and EPA has stated that SQO metals and PAHs are generally
necessary at a minimum, and that samples in the vicinity of previous SQO exceedances for other
chemicals must address those analytes. Please note that additional data should help in defining

cleanup areas and volumes and in reducing the uncertainties of post-cleanup testing.

In order to avoid a third round of sampling, EPA is also open to discussing tiered analysis
of archived surface and subsurface samples. Archiving may reduce or eliminate data gaps if the
results at the proposed sampling locations for surface sediment chemistry turn out to exceed

SQO:s.

Biological sampling proposed in the Round 1B Tech Memo-does not include benthic
sampling or any chronic measure, and is proposed at a limited number of locations without a
supporting rationale. In presenting proposed sample locations, it would be helpful to present the
rationale for the locations included and omitted. Also, as we have discussed, EPA believes that
the Round 1A reference benthic stations were suitable and that benthic data from Round 1A are
usable. Additional biological stations should include benthic infaunal analysis. In addition to
potentially overriding chemical SQO exceedances, this information may support overall

~ assessments of habitat. Rejection of the Round 1A benthic data would mean that Round 1A

benthic locations would have to be resampled

Further discussion should be provided in the report regarding whether the existing and
proposed data will support an assessment of the potential for recontamination. Clearly, the
proposed bank sampling is intended to assess sources in areas with high mercury concentrations
on Foss property banks. However, a systematic discussion is needed (property by property, or




area by area, for example) indicating how permitted discharges (at Marine Industries Northwest,
Inc. and MI-200), unpermitted smaller outfalls, banks, and other potential sources have been (or
will be in Round 1B) adequately characterized for purposes of assessing potential
recontamination. Recontamination from subsurface areas should also be considered. Please note
that the Washington Department of Ecology (Ecology) Milestone Reports 3 and 4 have been
completed for Middle Waterway. MWAC may find Hylebos reports on the potential for
recontamination useful in considering what kind of assessment EPA anticipates in future (and,
thus, what kind of data may be needed from Rounds 1A and 1B to support the assessment).

As you are aware, EPA has been working with the City of Tacoma on further -
characterization of dioxins in sediments in and near the Olympic View Resource Area. To assess
whether dioxins are found at elevated levels within Middle Waterway, we would like MWAC to
collect samples near- the former Coast Craft facility, which was identified as a potential source of
dioxins in a recent Ecology report.

EPA acknowledges that the timing for Round 1B sampling may pose problems for
bioassays. Bioassays conducted at this time of year often result in ambiguous data due to
reference mortalities. EPA would consider a two-phase sampling approach in the next submittal
of Tech Memo 1B, which would call for as much field work as possible this fall, but would allow
for biological testing in early spring.

MWAC has seen a draft copy of these comments, and EPA has had several opportunities
to discuss options with MWAC in technical meetings. 1 would like to propose that MWAC now
prepare a revised proposal by providing an updated Figure 14, Table 15, and phasing schedule for
discussion by December 1. The figure would be a focal point for discussion at a meeting during
the week of November 30, and rationales could be provnded verbally in anticipation of including
them in the revised Tech Memo.

As you know, the Scope of Work calls for resubmittal of the revised Tech Memo 15 days
from receipt of EPA comments. By this letter, I am extending this timeframe to 20 days from
receipt of EPA comments. Please contact me if you have any questions. 1 can be reached at
(206) 553-1215.

Sincerely,
. E),,\zﬁ/‘ﬁt b/‘\ib
Ellen Hale

Site Manager

cc: Tod Gold - EPA/ORC
Russ McMillan - Ecology
Allison Reak - Roy F. Weston
Chris Beaverson - NOAA (EPA)



EPA TECHNICAL REVIEW

MIDDLE WATERWAY ROUND 1B
TECHNICAL MEMORANDUM

A technical review of the Round 1B Technical Memorandum (tech memo), including the Preliminary
Estimates of Dredge Volume and Contaminant Mobility Test Results in Support of Combined
Disposal (Appendix C), prepared by Foster Wheeler (1998a), was conducted by Roy F. Weston, Inc.
(WESTON). The purpose of the review was to evaluate the (1) completeness of the key elements,
compared to the Statement of Work (SOW) (USEPA 1996); (2) rationale, justifications, and
conclusions of the report and report elements; (3) conclusions of the biological test analyses and
interpretation; and (4) accuracy of the tables and figures. General comments are provided first, -
followed by specific technical issues and editorial notes.

GENERAL COMMENTS

The tech memo contained the principal elements that were stipulated in the SOW and Work Plan
(Foster Wheeler 1998b), but without the level of information necessary to evaluate or interpret the
results or form conclusions supported by the data. In general, the tech memo appears to be a data
report, without.data interpretation, explanation of results, or stated rationale for proposed Round 1B
sampling decisions. Thus, we could not effectively evaluate the proposed Round 1B sampling design
at this time. See also comments in cover letter.

In general, the accuracy of the tables and figures appeared satisfactory, recognizing that (1) the data
tables presented unvalidated data, (2) raw data were not available to compare to the summary tables,
and (3) comments and requests for changes to the figures (made in a September 30, 1998 meeting)
have not yet been incorporated. The text that referred to the tables and figures contained many
discrepancies and requires a thorough review and either clarification or correction by the authors.

SPECIFIC TECHNICAL COMMENTS

1. Page 1-1, Section 1.2, Second Paragraph. The tech memo’s purpose and scope differs from
the language used in the Work Plan and SOW in that the text referring to discussion and
interpretation of results has been omitted. To better reflect the language and expectations in
the Work Plan and SOW, additional text is recommended: insert “preliminary discussion and”
before “summary of Round 1A sampling; insert “based on biological, sediment chemistry, and
contaminant mobility tests™ after “analysis results”; and insert “and provide a basis for
additional collection needs” after “identify data gaps.”

2. Page 2-1, Section 2.1, Third Paragraph. Please note the elevation of the shoreline/top of
bank that is outlined on all figures.

98-G584.doc
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Technical Review of Middle Waterway Round 1b Technical Memorandum

10.

11.

Page 2-1, Section 2.1, Third Paragraph For clarity and to set the stage for proposed
Round 1B sampling, the addition of a few sentences on the rationale behind the initial
sampling location selection and analytical choices would be helpful (e.g., state why sixteen
stations were analyzed for TBT pore water and why those locations were selected; state
why MWO021 and MWO054 were selected for TAL testing). o

Page 2-1, Secﬁon 2.1, Fifth Paragraph. At a September 24, 1998, meeting, WESTON
requested that bank sample elevation ranges be added to the sampling forms or a table.
Please include this information in the revised tech memo.

P. 2-2, Section 2.2.1; First Paragraph. Please include the detection limits in Table 2.

Page 2.2, Section 2.2.1.1, First Paragraph. Please discuss the rationale for focusing on
exceedance ratios of 3.0 and 5.0 for mercury. If applicable, these ratios should also be
discussed for the other chemicals exceeding SQOS. Please discuss the precedent (e.g.,
other waterway remedial actions) and the scientific basis (e.g., do other sites show natural

- recovery for chemical concentrations less than 3.0 times the SQO—for all chemicals? Are

sediments.exceeding an ER of 5.0 more likely to require dredging, rather than in-place
capping?).

Page 2-3, First Paragraph. Please add definitions for all data qualifiers in Tables 2 and 3,
and include those qualifiers in Figs. 3, 4, and §.

Page 2-4, Second Paragraph. It would be appropriate to discuss potential sources of N-
nitrosodiphenylamine in this tech memo. Are decomposed rubber tires (from tug/pier
bumpers and cars/trucks via street runoff) a potential source?

Section 2.2.2, First Paragraph. Please confirm that the results presented in Fig. 4 are for
20 stations, not 16, and that 16 of the stations were sampled in 1998. Please explain why
the MWO030 subsurface interval between 5.5 and 7 ft is not reported on Fig. 4. Briefly

- discuss the data comparability between 1995/1996 samples and Round 1A samples, if this

has not been done in previous documents.

Page 2-5, Section 2.2.2.2, First Paragraph. Based on Fig. 4, in the mouth of Middle
Waterway LPAHs were also found at MW024 and MWO03 1 (in the upper intervals),
indicating more extensive distribution than just MW027 and MWO030. Please discuss how
the existing data or proposed sampling will address verification of the horizontal extent of
these LPAHs.

Page 2-8, Section 2.2.3.2. First Paragraph. From this point, roughly 10 percent of the
reported data were checked for accuracy against the tables. Given the number of errors or
discrepancies to this point, (and listed under “Editorial Comments™) please verify 100

98-0584.doc
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Technical Review of Middle Waterway Round 1b Technical Memorandum

12.

13.

14.

15.

16.

17.

18.

19,

percent of the remaining data reported in the text and correct any discrepancies.

Page 2-15, Section 2.5.1.2, First Paragraph. Please provide a discussion of the relevance
of each benthic community analysis failure. As requested during the 24 September 1998
meeting, please provide a figure displaying biological test results similar to the figures
depicting chemical results.

Page 2-16, Section 2.5.2, First Paragraph. Given the apparent failure of both MW208
and MW209 to meet performance standards, please explain why MW210 was not
evaluated.

Also, please provide the rationale for benthic commumty analysns samplmg locations, which
were. selected after the work plan,.

Section 2.5.3, Third Paragraph. Regarding Table 13, Tables 4A and 4B from the SOW
or Tables 24 and 25 from the Work Plan provide more appropriate descriptions of the
biological effects interpretive criteria, rather than the Washington State Sediment
Management Standards criteria, which (although similar) do not directly apply to this site.

Page 2-17, Sixth Paragraph. [Last sentence of paragraph continued on p. 2-18] This
sentence should be reworded to indicate that, *“...of the ten stations analyzed for benthic
effects, station MWO039 requires active remediation.” :

Page 2-18, First Paragraph. Rationale should be provided for using one composite
sample to represent the potential dredge prism (as discussed briefly in the sediment geology
section). [Is the adequacy of this information affected by the results of sampling in the
waterway head? -

Page 4-1, Section 4.2. Figure 14 1s difficult to read and should be revised/clanfied S0 that

proposed stations are distinguishable from previously sampled stations.

Section 4.2.1, First Paragraph. The assumption that the City of Tacoma will address
intertidal and subtidal areas of the Middle Waterway has not been confirmed or
substantiated with any supporting information in this report. In the Work Plan, the City’s
commitment to remediation is described as applying to the “higher intertidal,” not below the
banks. This paragraph should reflect the City's most recent discussions with MWAC and
EPA to define the project area and confirm that MWAC will coordinate with the City to
ensure that potential contaminant sources will be addressed.

‘Section 4.2.2, First Paragraph. The rationale and justification for defining “elevated”

chemical levels were neither defined nor discussed. It appears that PAHs (and mercury)
have become the analytical surrogate COCs for Table 8. Omitting SQO's from the list of

98-0584.doc
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_ Technical Review of Middle Waterway Round 1b Technical Memorandum

20.

21.

22,

analytes requires extensive justification, as discussed in the letter. Please provide
documentation of the rationale, based on the outcome of discussions following these
comments.

Section 4.2.2, Second Paragraph Please explain why mercury was not included for the
Round 1B five proposed surface samples, yet mercury exceedances at MW-1 and MWO051
are in the area (MWO050 and MWO051) that is proposed for additional sampling. Given
exceedances for PCBs and pesticides at MWO0O08-SP, a benthic community test failure at
MWO049, and the proximity of MW 105 to these two stations, please discuss why PCBs and
pesticides were not included in the proposed analyses for MW10S. Please explain the
rationale for locating the five proposed surface sediment stations in a circle around MW 107.
What is the rationale for locating MW 102 between MWO51 and the bank? Please explain
the rationale for collecting shallow subsurface cores to a maximum depth of 3 feet, when
previous samples to 2 feet had SQO exceedances. It appears that the subsurface cores are
focused on the vertical extent of PAH contamination west of MWO050, but not to the north,

- south, or east. Please explain the rationale for this station positioning.

P. 4-2, Section 4.2.3, First Paragraph. Please define the levels of SQO exceedances that
trigger the need for further delineation and state the rationale (e.g., “...sediments with SQO
exceedances greater than a factor of 2 would not be expected to recover naturally to
acceptable chemical concentrations in a ten-year period, based on site sedimentation
estimates and studies in similar estuarine areas such as ___. Therefore, SQO exceedances
greater than __ will require further definition before remedial activities are determined.”).

P. 4-2, Section 4.2.3, Second Paragraph. Please clarify why mercury (and other)
chemical exceedances greater than three times the SQO along bank sections 10a and 10b
were not considered further. Please define the rationale used to justify no further chemical
analyses for copper, lead, zinc, and arsenic (where chemical results exceeded a factor of two
times the SQO). Please explain how the proposed samples MW 112 and MW 113 will
further define the horizontal extent of COCs (especially mercury) between the abandoned
barges and MW042, MW043, MW045, MW048, and MW049. Please discuss how the 2-
foot-depth of proposed shallow subsurface samples will further delineate the vertical extent
of mercury contamination (found to a depth of 3.5 ft at MWO040). Please explain why
pesticides and PCBs, present in bank samples at MWO008-SP (and adjacent to MW049,
where a benthic analysis failed), were not included in the Round 1B analytes for bank
segments. Please state the rationale for determining which selected samples will be
analyzed or archived.

Please state the rationale for the cluster of surface sediment sampling stations around
MWO032 and MWO035. These samples seem to offer little additional horizontal definition to
the mercury contamination found around/throughout the MW029 through MWO032 area.
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Technical Review of Middle Waterway Round 1b Technical Memorandum

23.

24.

25.

Please clarify figure so that proposed station MW32 (near MW029, Fig. 14) is clearly
recognizable as MW132. Please explain why a gravity core sample is proposed between
MW028 and MWO03 1, but not south beyond MW035 (where diethylphthalate was found to
a depth of 8 feet with an exceedance factor 5.5 times the SQO). Please justify the
maximum core depth of 4 feet, although COCs were found to a depth of 8 feet.

P. 4-3, Section 4.2.5, Third Paragraph. Please explain why copperis not proposed for
analysis, although elevated levels (2.79 times the SQO) were found along the bank near
Segment 13. Please explain rationale for placement of the proposed stations around
MWO025, including bank samples. Please explain how the horizontal extent of COCs will be
determined between MW 139, MW 136, and MW020. Please explain the rationale for
defining the horizontal extent of mercury found along the bank of segment B-12 between’
MW 137 and MW028. Please explain if the vertical extent of COCs in this area will be
defined by the vertical extent (to a depth of 5 feet) of mercury at MWO025.

Section 4.2.6, Third Paragraph. Please state the rationale for co-locating six additional -
bioassay stations at those locations. Please state the rationale for classifying an EF less than
2.5 as “slight” and thus performing acute bioassays at those locations, but not at others.
Please explain the method for defining the horizontal and vertical extent of PCBs in
MWO03a.

Page 5-1. This section does not contain the “elements of a natural recovery demonstration”
as specified in the Work Plan. In lieu of a natural recovery framework, a detailed discussion
of why natural recovery is unsuitable should be developed. Perhaps a technical meeting
specific to the utility and possibility of natural recovery should be proposed by MWAC at -
this time.

In addition to the tech memo data report, WESTON briefly reviewed Preliminary Estimates of
Dredge Volume and Contaminant Mobility Test Results in Support of Combined Disposal (Foster
Wheeler and Hartman Consulting Corp. 1998). In general, the report is a data presentation with no
evaluation or interpretation of results. The final report should include significantly more detail and
discussion. Specific comments follow. '

26

27.

Section 2.2, First Paragraph. Clarify whether 20 or 34 subsamples were collected within
the tideflat and subtidal area. :

Section 3.2. Please state that the surface and bank data exceeding SQOS were not included
in this evaluation. Please clanfy that subsurface SQO exceedances in the middle and head
of the waterway (from centerline survey station 15 to 21, and from 22 to 42) were not
included in the evaluation or dredge volume estimates.
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28.

29.

30.

31

32.

33.

34.

35.

Section 3.1. Please provide an estimate of the volume expansion expected with dredging.
This volume will be critical in determining dredge disposal options.

Section 4.0. Please provide a complete discussion of how the composite sample was
created. Describe how it was determined that the composite was representative of the
potential dredge prism and specify sections of cores that were combined.

Section 4.4, First paragraph. The purpose of defining the characteristics of the mixture of
all the sediment is not clear. The entire mass of placed sediment will not be mixed. As the
sediment is dredged and placed it will retain its charactenistics.

Section 4.4, Second Paragraph. It is assumed that the second sentence refers to clamshell
dredging. Please clarify the type of dredging. In the last sentence, please indicate that an
option to water treatment may be mcorporatlon of a sufficiently large retention pond to
allow particulate to settle.

Table 1. Include units with the concentration heading. Clarify if the absence of values in
the table indicates that there were no exceedances or if no analysis was performed.

The exceedance factors do not match those shown on Figure 4 in the report. For instance,
at MW-24, Table 1 shows an exceedance of 1,08 for Fluoranthene and Figure 4 shows
2.64. Several other discrepancies have also been noted. The samples used for the composite
were mostly from the north end of the waterway. Samples from the south end, such as TF-
22 have sngmﬁcantly hlgher PAH:s. Its likely that the resultant PAH concentrations may be
low.

Table 2. Discuss how the results for the Thea Foss Waterway are pertinent to the disposal
evaluation in this report.

The concentrations of PAHs in the mobility tests are much lower than the average for the
waterway. This should be factored into the conclus:ons when the DRET and MET data are
rev1ewed

Table 4. Provide plots of analyte concentration versus pore volumes eluted so trends can
be more readily observed.

Attachment 1. The particle size distribution for the material used to perform these tests
should be provided. State which samples or sample locations were used to perform the
settling tests. Settling tests should be run on several different samples representing the range
of expected grain size. These tests would allow an estimation of what portion (volume) of
the sediment is likely to be problematic for meeting water quality standards.

98-0584.doc

6

DCN 4000-035-001-AAAM

13 Qctober 1998
Region X




Technical Review of Middle Waterway Round 1b Technical Memorandum

36. Graph 2. Provide a footnote indicating what parameter is being presented and what the
initial concentration was. .

EDITORIAL COMMENTS

1.  Page.2-1, Section 2.1, Paragraph 4. What does “(MWO053)” refer to? Should the
reference to Section 4 be changed to Section 2.67

2. Page 2.2, Section 2.2.1.1, First Paragraph. Remove “only” from the phrase “only two
* samples had exceedance factors greater than 5.0.” Based on Figure 3, please conﬁnn that
-14 (not 15) of the 21 samples had exceedance factors of less than 3.0.

3.  Page 2-2, Section 2.2.1.2, First paragrhph_. Fluorene is misspelled in Fig. 3 at MW028.

4.  Page 2-3, First Paragraph. Based on Figure 3, please confirm that 5 (not 6)
benzo(a)anthracene samples, 4 (not 5) benzo(a)anthracene samples, 7 (not 8) fluoranthene
samples, 4 (not 5) indeno(1,2,3-cd)pyrene samples, and 1 (not 2) dibenzo(a,h)anthracene
samples (no EF is shown for TF-23 in Fig. 3 or Table 2) exceeded the SQO.
Benzo(g,h,i)perylene is misspelled in Fig. 3 at TF-23. [Please add definitions for all data -
qualifiers in Tables 2 and 3, and include those qualifiers in Figs. 3, 4, and 5.]

5. Page 2-3, Third Para'graph. Based on Fig. 3, please confirm that two (not one) total
PCBs samples (see TF-23) exceeded the SQO. :

6.  Page 2-4, Second Paragraph. Phenol was reported in the previous section on phenols.

7. Section 2.2.2, First Paragraph. Please confirm that the results presented in Fig. 4 are for
20 stations, not 16, and that 16 of the stations were sampled in 1998.

8.  Page 2-5, Section 2.2.2.2, First Paragraph. Please confirm that the greatest
concentrations of the LPAHs anthracene (exceedance factor of 6.56), naphthalene
(exceedance factor of 5.24), and 2-methylnaphthalene (5.24) were found at MW050, not
TF-22. Please confirm that the greatest exceedance factor for fluorene was 48.00 (not
10.74) in the second interval at TF-22.

9.  Page 2-6, First Paragraph. Based on Figure 4, please confirm that 8 (not 7)
benzo(a)anthracene samples exceeded the SQO by a maximum factor of 20.00 at TF-22 in
the second interval. Please confirm that dibenzo(a,h)anthracene exceeded the SQO by a
factor of 20.00, not 22.00. Please confirm that 10 (not 8) samples exceeded the SQO for
fluoranthene. Please confirm that 9 (not 8) samples exceeded the DQOS for pyrene and
total HPAHs.
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10. Page 2-7, First Paragraph. Based on Fig. 4, please confirm that 2,4-dimethylphenol
exceeded the SQO at four (not three) stations, including MW050.

11.  Section 2.2.3, First Paragraph. Please clarify the first sentence so that the 25 samples
reported on Fig. 5 can be reconciled with the 21 locations mentioned in the text.

REFERENCES

United States Environmental Protection Agency (U SEPA). 1996. Statement of work for remedial
design for the Commencement Bay Nearshore/Tideflats Superfund Site—Middle Waterway problem
area, Pierce County, Washington. Appendix I. USEPA Region 10, Seattle, Washington. 47p.

Foster Wheeler. 1998a. Round 1B technical memorandum for Middle Waterway Problem Area of
the Commencement Bay Nearshore/Tideflats Superfund Site. Prepared for the Middle Waterway
Action Committee. September 28, 1998.

Foster Wheeler. 1998b. Revised final pre-remedial design and remedial design work plan including
summary of existing data for Middle Waterway Problem Area of the Commencement Bay
Nearshore/Tideflats Superfund Site. Prepared for the Middle Waterway Action Committee.

February 23, 1998.

ADDITIONAL EPA COMMENTS:
1. Page ii - Update appendix list
2. Page iii - Update list of figures

3. Page 2-13 and 2-14 - Section 2.4 Sediment Geology - The "practical implications" discussion
at the end of this section is a little inconclusive. This section should indicate whether a visual
or other distinction could be made between pre-contamination sediments and more recent
layers. Does native sediment always occur below a certain elevation? Would sediments from
a deeper layer be expected to be clean, unless a subsurface pathway exists? These questions
could help limit coring depths or assess how contamination came to be in the deeper sediment
layers, and whether there are ongoing subsurface inputs which could lead to recontamination.
Does the discussion of sediment geology have any bearing on biological effects? Does
contamination tend to be found in association with one or another type of geological material?

Note when stating the conclusions.that without further information, the conclusions do not
apply to sediments in the waterway tideflats. '

4, Page 2-15 Section 2.51.2 Benthic Community - It is unclear why, if all benthic reference
98-0584.doc
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stations are said to fail the criteria in Tables 24 and 25 of the Work Plan, only the stations that
would fail are designated as inconclusive (TBD). It does not appear that MWAC wishes to
reject the entire data set. EPA believes it is acceptable to use the Hylebos reference stations
as they are presented, based on habitat characteristics and community composition. The "fail"
designation should be retained for Stations MW39 and MW49, but Station MW 54 should be
considered a "pass". This is based on an evaluation of the benthic data provided by MWAC
separately from the Techmcal Memorandum. The evaluation is provided as Enclosure A to
this letter.

5. Page 2-18 - Section 2.6 Contaminant Mobility Results - This section should provide a
summary statement or statements regarding what the contaminant mobility tests showed.
Note that EPA has not seen adequate justification for viewing the tested sediments from the
mouth as representative of potential dredge volumes in the head of the waterway. .For
example, if PAH sources areas at the head are to be dredged, will the PAH concentrations be
comparable to those at the mouth? Are the grain sizes similar? This may be a data gap which
requires further testing. Perhaps archiving samples from cores in Round 1B would allow later
testmg without a separate field effort.

6. Page 3-1 - Estimate of Sedlment Volume that May Require Active Remediation - The specific

limitations of the estimate referenced should be discussed. For instance, the fact that the

_ dredge volumes do not include sediments at the head should be mentioned. Are the proposed

‘tests intended to support NOT dredging sediments at the head? As a related issue, we are

uncertain if MW AC intends to use further testing in the preliminary dredge area at the mouth

of the waterway to reduce the dredgmg volumes--but we note that certain samples (for

example, the core at Station 133, Station 132) seem designed to do so. Please provide a
rationale.

7. Page 4-1 - Section 4.1 - Geotechnical Data - Please add "Gaps" to heading. Also, state why
additional geotechnical data are not needed at this time. Is there another time that such

. information may be needed? How would the information gathering be worked into the
schedule and process? What are the implications of the information provided in Appendix A.

8. Page 4-1 - Section 4.2 - Pursuant to our recent discussions with the City of Tacoma project
lead for the restoration project, please modify. The city has not clearly indicated that they will
be addressing the area as a potential source. Continued discussions will be necessary as the
project is further defined. In addition, the project boundaries have been clarified, leaving a
larger area within the purview of Middle Waterway remedial design.

9. Page 4-1 - Section 4.2.2 - Section 4.2.6 - Please note that subsurface conditions may have to
- be examined regardless of whether the surface sediments are clean or whether, despite
contamination, biological effects are not shown. The reason for such an examination is that
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the subsurface contamination may pose a threat of contaminant migration upward or may be
exposed through erosion. This potential should be discussed. Note also the following:

. benthic evaluations are still considered appropriate for the chronic measure of biological
effects;
. biological testing must be accompanied by conventional sediment analyses at 2 minimum, and

EPA recommends chemical testing to help understand the reason for test failures (Please -
describe the likelihood of collecting biological test sediments within sufficiently close range
of previous chemical tests to represent previously tested condmons)

. while mercury and PAHs may predominate in an area, contaminants that occur sporadically
in banks, surface, and subsurface samples cannot be overlooked without further discussion
of potential sources and pathways, and in most cases further analysis;

. in areas where sampling is still widely spaced, we recommend refining sediment volumes
through additional sampling to avoid a large volume of sediment being represented by limited
data; the reason for the depth of the shallow cores proposed should be better supported or
deeper cores planned for;

. do the bank samples along the Marine Industries and General Construction shoreline need to
be as closely spaced? would it be more productwe from a design standpoint to focus more
on potential subsurface and lateral contamination in the waterway? could other information
such as a few upland soil samples, a field survey or review of operational history help yield
an upland source?

. * do the samples proposed around station 25 adequately represent potential depth and lateral
distribution of contamination? Perhaps archiving samples from greater depths and distances
from 25 would be advisable.

. is there no further sampling proposed of the boat ramp (near Station | 1a-SP) because the area
is going to be added to a dredge prism? Please discuss.

. are chemical data needed near 4b-SP to determine what actions may be needed?

- whyis no additional biological testing proposed at sample locations on the west side of the
centerline? :

- by focusing on shallow samples near "hot” stations, are you assuming that the material was

deposited through sediment transport? If so, you might overlook contamination present in
the subsurface due to groundwater transport or direct dumping.

98-0584.doc

10 13 October 1998
DCN 4000-035-001-AAAM ' Region X




Technical Review of Middle Waterway.Round 1b Technical Memorandum

why are the cores near stations MW350 and MWS1 shallow?
what might have caused the benthic impacts near Coast Craft? Have TICs been reviewed?

what pathways might have led to subsurface contamination near the head?

We encourage you to consider these points and discuss them with EPA at the proposed meetings.

10.

11

12.

Page 5-1 - Section 5 - Natural Recovery Approach - This section was lacking in substance.
Now is the time to determine whether MWAC will accept the chemical evidence or challenge
it through biological testing, or seek to assess natural recovery as a possibility. How will
areas for which natural recovery may be appropriate be determined if not through sampling
or other evaluation at this stage? What information is needed to make that determination?
At a minimum the document should state whether natural recovery is an appropriate proposal
for broad categories of sediments or general areas which MWAC intends to dredge. It may

‘be useful to refer to the SRAL information developed in the ROD, which states preliminarily

that stations failing the SQO by a factor of less than 1.2 may be capable of natural recovery.
Are there areas that fit that description? Is there a way to discuss what the mechanisms of
natural recovery would be in this setting?

Page 7-1 - Section 7 - References - This list seems incomplete. Other studies whose data are
presented here should be listed, as well as the ROD and RD SOW. We discussed the
potential availability for more current data from the Simpson monitoring of the shoreline
restoration site. Please include relevant information and reference the report if available.

Figures - We discussed the presentation of a more summary list of chemicals (such as
LPAHS, HPAHs and mercury), and a draft was presented briefly at a meeting in early
October. Including this in a document revision would be of use. In such a figure, including
both bank and surface samples would also be helpful. Figure 14 continues to be difficult to
read. Reviewers should be able to distinguish past from proposed samples. Can the figures
be marked to show areas potentially linked by a given pathway to a potential source area?
This may be useful in supporting the proposed further sampling and the selection of analytes.
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REVIEW OF BENTHIC REFERENCE STATIONS FOR THE MIDDLE WATERWAY
REMEDIAL DESIGN PROJECT

WESTON reviewed the benthic data, as provided by Foster-Wheeler, for the reference stations
used in the evaluation of remedial design data for the waterway cleanup being conducted by the
Middle Waterway Action Committee (MWAC). Foster-Wheeler had called into question the
interpretation of the results at stations MW39, MW49, and MW 54, where the results indicated
benthic impacts based on the reduced abundance of molluscs, crustaceans and/or polychaetes.
Foster-Wheeler’s particular concern was that reference stations were not appropriate because of
the dominance of pollution tolerant taxa. Also, at two of the reference stations (MW205 and
MW207), the total organic carbon (TOC) was elevated relative to all but one of the site stations.
These two parameters were identified in the AOC SOW as key characteristics that would be used
to determine matching reference stations for Middle Waterway sampling locations. A third
parameter, grain size, was the primary characteristic that was used to match reference samples
with Middle Waterway samples. For this study, reference grain size matches were available for all
comparisons with Middie Waterway samples.

WESTON evaluated the reference characteristics based on habitat characteristics and the

abundance and richness of major taxa and total abundance and total richness, along with
dominance and species composition. The benthic community from the inner Hylebos Waterway
reference area appears to be healthy and diverse for this type of habitat. An average of 30 to 40
taxa were present at each sampling location. Abundances were more variable and ranged from
about 170 to 590 individuals per grab. Two of the three reference stations (MW205 and
MW207) did exhibit high dominance, primarily because of the presence of the corophiid
amphipod Monocorophium spp. This organism builds a muddy tube in fine-grained, silty
sediments, and is often found in large aggregates on the bottom. This behavior fosters the
settlement of many epifaunal and other tube-building, suspension-feeding organisms, because the
tube mats create a unique three-dimensional substrate on a flat mud bottom. Organisms that
burrow tend to have difficulty colonizing an area where corophiid species are abundant, thus
molluscs may have reduced abundances in these communities. This was evident in the reference

area, where molluscs were depauperate.

Other species were also fairly abundant at the reference stations. Among the top 5 numerically
dominant taxa was the tubicolous polychaete, Manyunkia aestuarina, which is a detrital feeder.
Manynukia abundance appears to vary with Monocorophium, probably because of the increase in
food from entrapment of detritus by the amphipod tubes. Capitellid polychaetes were also among
the most abundant taxa. Capitella spp. are generally considered pollution-tolerant taxa. Their
tolerance comes from an opportunistic life strategy that tkat allows them to be a successful
colonizer following physical or chemical disturbances in the environment. Their life cycles tend to
be very short, which serves to minimize their exposure to toxicants. They also are very small and
live only in the top centimeter or so of the sediment, which allows them to exploit microhabitats,
when available. In the case of the reference area, these species appear to be acting primarily as
opportunistic, rather than pollution-tolerant taxa in response to the presence of Monocorophium
tubes. Capitella spp. increases in abundance were Monocorophium is abundant and drops in
abundance when Monocorophium does.




Several spionid polychaetes, which are also detrital 6r suspension feeders, and a crustacean
(Leucon sp.) were also among the top 5 most abundant organisms. These organisms are present
at all site and reference stations and do not seem to show any particular relationship with other
dominant taxa. '

The Monocorophium tubes may alter the substrate characteristics by trapping organic flocculents
and detritus and other biogenic material in the nooks and crevices formed by the mats. The tubes
may also provide a substrate for benthic and small macroalgae. This type of substrate alteration
would likely be expressed as an increase in the total sediment organic carbon. This is illustrated
by the high total organic carbon present where Monocorophium were very abundant (MW 205,
MW207 and MW54). A grain size alteration would not necessarily be expected because the tubes
are built from native sediment and the detrital fraction of the sediment would not be captured as
part of the grain size analysis.

To summarize, the species composition of the dominant taxa at the reference stations reflects the
strong influence of the substrate alternation caused by Monocorophium amphipods rather than the
presence of pollution. In addition, the taxa that were present are fairly common in dynamic,
shallow habitats, where physical disturbances may be more prevalent. Total taxa richness and
total abundance also seemed reasonable for the habitat represented by the reference stations, with
the possible exception of abundance at Station MW206. This station was reduced in abundance
relative to the other reference stations (less than half the next most abundant reference station),
but had similar diversity as measured by taxa richness. Although benthic abundance measures can
be highly variable (typically up to a factor of 2) within similar types of habitats, the abundance of
MW?206 is more slightly more depauperate than would be expected. It is likely that this station
may have been disturbed in recent time and is not yet fully recovered. '

The elevated TOC at the reference stations appears to be due to the influencé of the
Monocorophium tubes. The underlying sediments still provide a close grain size match for the
purposes of determining which stations should be used for comparisons to site stations.

WESTON recommends that comparisons to reference stand as they are presented in MWAC’s
recent Round 1 data evaluation report. The reference stations are acceptable based on both
habitat characteristics and community composition. Grain size matches between the individual
reference stations and individual site stations are very close. Middle Waterway benthic
communities are similar in composition to the inner Hylebos Waterway and share many of the
same dominant taxa. Manyunkia aestuarina and Capitella spp. are the top two dominant taxa in
Middle Waterway samples, with the exception of Station MW54 where Capitella is much less
abundant and Station MW43 where Monocorophium spp. is relative more abundant than
Manyunkia.

WESTON further recommends that the benthic failure based on reduced molluscan abundance at
MW54 be reinterpreted. This station had a high abundance of Monocorophium and molluscs
would be expected to be rare. The reference station selected for comparison to this station had
more than 5 times fewer Monocorophium present (167 versus 31). It appears to be appropriate
to set aside the benthic failure at this one station.
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State of Washington
DEPARTMENT OF FISH AND WILDLIFE

Mailing Address: 600 Capitol Way N - Olympia, Washington 98501-1091 - (360) 902-2200, TDD (360) 902-2207
Main Office location; Natural Resources Building - 1111 Washington Street SE - Olympia, WA

October 16, 1998

To: Elly Hale
EPA
A
From: John Carleton ‘// e (1

SUBJECT: MIDDLE WATERWAY PROBLEM AREA - ROUND 1B TECHNICAL
MEMORANDUM

Randy Carman and I have reviewed and discussed.the Round 1B Technical Memorandum. We
have just a few comments and concerns to offer.

In general, the work appears to have been well done, providing a good basis for moving on to the
next round. However, because this is intended to be the final round, we recommend that
sufficient samples be taken to assure that contamination can be delineated adequately, both
horizontally and vertically. In some instances, it. may be approprate to archive samples for phased
analysis as needed. '

One area where more detail would be useful is the PCB hotspot at station MWO031. A particular
concern is that subsurface samples on the northern half of the head of the waterway did not look
at more than two feet of sediment, while the highest PAH contamination on the southern half
(station TF-22) appeared to occur below two feet. Although it is true that WDFW looks on
Middle Waterway as a potential restoration/resource area, and would like to minimize disturbance
of the habitat, we are not yet ready to recommend that the sediments be left in place at the head of
the waterway, especially since the source of PAH contamination has not yet been determined. To
allow for flexibility in the final remedy, we recommend that the extent of PAH contamination be
delineated more fully.

We understand that the Middle Waterway Action Committee (MWAC) disputes the results of
benthic analysis because of an issue with the particular reference sites. We believe that benthic
tests are appropriate as a tool for remediation planning. In this case, the reference sites were at a
relatively uncontaminated area within a waterway that has not yet been remediated. Are benthic
populations there as healthy as they will be post-remediation? If not, the benthic test failures
disputed by the MWAC would be even more significant.



Elly Hale
October 16, 1998
Page 2

Finally, we are concerned that remediation action levels for PAHs may not be protective of fish.

" There has been work done in Puget Sound indicating that threshold levels of 0.5 to 2 ppm total

PAHs in sediments can cause early hepatic lesions and DNA damage in benthic fish.! These
threshold levels are considerably below the SQOs. We ask if there has been any reconsideration
of levels set in the Commencement Bay ROD, given the scientific work on fish impacts that has
taken place in the intervening years. '

1. johnson, Lyndal L., Meyers, S., Goyette, D., and Addison, R F. 1994. Toxic Chemicals and
Fish Health in Puget Sound and the Strait of Georgia. Proceedings: Symposium on the Marine
Environment - 1994 (304-329).
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Novemuver 25, 1998

Via Facsimile & By Regular Mail

Ellen Hale, Project Manager

U.S. Environmental Protection Agency
Region 10, Mailstop ECL-115

1200 Sixth Avenue

Seattle, Washington 98101

Re:  Middle Waterway — Commencement Bay Nearshore/Tideflats Superfund Site
Request for Extension for Submitting Revised Round 1B Technical Memorandum

Dear Ms. Hale;

EPA’s final version of its comments on the Round 1B Technical Memorandum
(“Memo”) were received by representatives of the Middle Waterway Action Committee
(“MWAC”) on Friday, November 20, 1998. The comments allow for the submittal of a revised
memo within 20 days, or on or before December 10, 1998. Unfortunately, due to the three-day
werk week preceding Thanksgiving and the fact that EPA elected to mail the comments to ensure
receipt by MWAC on a Friday, MWAC has 12 days in which to prepare a response to EPA’s 72
comments (61 substantive, 11 editorial, excluding the general comments contained in the cover

letter).'

"It is interesting to note that, despite the characterization of the submittal in the Statement of
Work (“SOW?) as a “technical memorandum” (which is in keeping with the objectives in the
Administrative Order on Consent (“AOC”) and SOW to limit data collection and postpone
detailed data evaluations until submittal of the Pre-Design Data Evaluation Report, Evaluation of
Remedial Options, and Recommended Remediation Plan), EPA’s comments on the Memo
exceed those submitted on the draft Sampling and Analysis Plan (6 general, 50 substantive, 11
editorial). MWAC had also agreed to a reduced period for submitted revisions to that deliverable

(i.e., 30 days instead of 45).



Ellen Hale, Project Manager
November 25, 1998
Page2 -

This letter requests an extension until January 18, 1999 to respond to EPA’s comments. ‘
Had MWAC believed during negotiations of the Administrative Order on Consent (“AOC”) and
SOW that it was EPA’s intent to require a detailed data evaluation in lieu of a Memo that
identifies and provides a basis for Round 1B sampling locations, it would never have agreed to a
15-day turnaround. The 15-day time period was based on the submittal being a memo and not a
data evaluation report.

It appears that EPA is attempting to convert the Memo into a Round 1 Data Evaluation
Report. This is evidenced by EPA and Weston’s references to the Memo as a “tech memo data
report” (see Comments, page 5) and as a “Round 1 data evaluation report” (see Review of
Benthic Reference Stations). EPA is requiring MWAC to address items that are more
appropriately addressed, according to SOW, in the deliverable entitled “Pre-Design Data
Evaluation Report, Evaluation of Remedial Options, and Recommended Remediation Plan.” For
example, EPA is requiring MWAC to revise the Memo to incorporate:

e An evaluation — station by station — of the results of Round 1A sampling, including all
historical sampling and analyses, as evidenced by the following excerpts from EPA’s
comments: “the document presents limited data evaluation;” “unless MWAC can.
demonstration on a station by station basis to EPA’s satisfaction that adequate
information has already been obtained;” “further discussion should be
provided...regarding whether the existing and proposed data will support an
assessment of the potential for recontamination;” “a systematic discussion is needed;”
“without the level of information necessary to evaluate or interpret the results or form
conclusions supported by the data;” “the tech memo appears to be...without data
interpretation, explanation of results, or stated rationale;” “discuss data comparability
between 1995/1996 samples and Round 1A samples;” “provide a discussion of the
relevance of each benthic community analysis failure;” “provide a complete
discussion;” “further discussion of potential sources and pathways;” “what pathways
might have led to subsurface contamination near the head?”’; “what might have caused
the benthic impacts near Coast Craft?”.

o Substantial revisions to-a document (MWAC’s Preliminary Estimates of Dredge
Volume and Contaminant Mobility Test Results in Support of Combined Disposal,
Foster Wheeler 1998) that was submitted merely to provide a conservative estimate of
volumes of sediment which may require active remediation for purposes of combined
disposal. It is not an EPA deliverable and, therefore, will be removed as an
attachment to the Memo. The SOW merely requires that the Memo provide a
preliminary discussion of the results of Round 1A sampling, including bioassay
results, sediment chemistry, and contaminant mobility tests, and provide an estimate
of the volumes of sediment which may require remediation. EPA’s comments direct
MWAC to “include significantly more detail and discussion.”

e An evaluation of the potential for sediment recontamination, as evidenced by EPA’s
statements that “a systematic discussion is needed (property by property, or area by
area, for example) indicating how permitted discharges, unpermitted smaller outfalls,
banks, and other potential sources have been (or will be in Round 1B) adequately



Ellen Hale, Project Manager
November 25, 1998
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characterized for purposes of assessing potential recontamination. Recontamination
from subsurface areas should also be considered.”

The SOW for the Middle Waterway was specifically negotiated to delete a Round 1 Data
Evaluation Report. Originally, the draft SOW contained a statement that “This [Round 1 Data
Evaluation] report will provide an evaluation of each of the bulleted items under Section
II.B.1.c.” Those bullets, which the negotiated SOW requires MWAC to address in the Pre-
Design Data Evaluation Report, Evaluation of Remedial Options, and Recommended
Remediation Plan (to be submitted 120 days after EPA’s receipt of the Round 1B Data Report),
include: '

e spatial resolution of chemical contaminant distribution

physical characterization of the waterway

assessment of sediment toxicity with respect to potential biological effects
assessment of the potential for natural recovery of sediments

assessment of habitat distribution and resource use

assessment of sediment contaminant mobility

assessment of the potential for sediment recontamination

characterization of capping materials and confined disposal site(s)
assessment of water quality impacts of dredging

evaluation of habitat mitigation requirements, if necessary

evaluation of the behavior of dredged material to support detailed evaluation of
confinement options

e evaluation of current and planned property uses

EPA’s comments require the Memo to include discussion of all but four (4) of the above-
listed bullets. It remains our position that the Memo, as drafted, meets all of the objectives of the
SOW and the EPA-approved Work Plan. While MWAC will respond to EPA’s comments, we
believe that EPA may be misconstruing the intent of the Memo. It is not intended to serve as a
substitute for a Round 1 Data Evaluation Report. Such evaluation is not required until submittal
of the Pre-Design Data Evaluation Report. A discussion of the results of historical sampling,
which formed the basis and rationale for the sampling conducted during Round 1A, was included
in the EPA-approved Work Plan. A preliminary discussion of the results of the Round 1A
sampling was included in the Memo. If EPA insists on further detailed discussions and
evaluations of previous sampling rounds and of the items listed in Section IL.B.1.c. of the SOW,
then we respectfully disagree that (1) it is required by the SOW; (2) it can be done in the time
allotted; or (3) it can be done in the absence of a mutually-agreed upon modification to the AOC
and SOW.

It bears emphasis that Round 1B is not a sampling event that will take place in a vacuum.
It follows hundreds of samples taken from banks, surface sediments, and subsurface sediments of
a waterway that is significantly smaller in size than the Thea Foss/Wheeler-Osgood Waterways
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and the Hylebos Waterway. The waterway is approximately 3500 feet long and varies in width
from 300 to 500 feet. Half of the waterway is shallow, intertidal areas.

MWAC has accomplished more in a shorter period of time than any of the other
waterways at this stage of the pre-remedial design process: (1) it completed chemical and
biological testing d